a 


Electrical. World and Engineer 


THE CONSOLIDATION OF “THE ELECTRICAL WORLD” AND “ ELECTRICAL ENGINEER.” 








Vou. XLI. NEW ¥* RK, 


ELECTRICAL WORLD AND ENGINEER 


Published weekly by the 


McGRAW PUBLISHING CO. 
114 LIBERTY STREET, NEW YORK. 





‘TELEPHONE CALL: 7605 CoRTLANDT. Caste Appress: ELectricaL, New York. 


[pitep By T. C. Martin AnD W. D. WEAVER. 


CuHIcaco OFFICE - - . - - 1139 Monadnock Block. 
PHILADELPHIA OFFICE 929 Chestnut Street. 
EurRoPEAN OFFICE Hastings House, Norfolk St. , Strand, London, England. 








NOTICE TO READERS 


WHO ARE NOT SUBSCRIBERS. 

The EvectricaL WortLp AND ENGINEER is not returnable from the newsdealer. 
[f you desire to purchase the paper from a dealer it will be to your advantage to 
notify him that you will want it, in order to insure his having a copy for you. 
If you wish to receive the paper regularly, please send in your subscription so 
that we can mail it to you direct. 

Single copies are 10 cents each. The 52 copies for the entire year cost $3.00 
in advance. Please send remittance with your subscription order. 


ELECTRICAL WORLD AND ENGINEER. 








NOTICE TO ADVERTISERS. 


Change in advertisements intended-for a particular issue should reach the 
office of the ELECTRICAL WORLD AND ENGINEER by 10 A. M. MON- 
DAY of the week of issue. New advertisements can be received up to noon of 
Tuesday of the week of issue. 

The first issue of each month is an export issue, having an extraordinarily 
large foreign circulation in addition to the regular domestic and foreign circula- 
tion of this paper. 


TERMS OF SUBSCRIPTION 





United States, Canada or Mexico - - - - - per year, $3.00 
Foreign Countries, within the Postal Union - - - - 6.90 
Great Britain and Ireland - - - - - - - 28 shillings 
Germany - - - : - - : - : - - 25 marks 
France - - - - - a te - - - . 31 francs 
Single copies : - - : : - - . -10 


Remittances for foreien subscriptions may be made through our European office. 
In requesting your address changed give OLD as well as new address. 


Copyright, 1902, by McGraw PuBLisHINnG Co. 


Entered as second-class mail matter at the New York Post Office. 
NEW YORK, SATURDAY, JANUARY 17, 1903. 


CONTENTS. 


METRE os eco aN Nh RWS Cc ord g pe EOE TARET SEAM AD USCS EC CS Sales we Oale 1oI 
RRIECCEROICG “REN. ADO AIRCON. 5.0.5 nse cwibre eb Wee aa Oso wba 8. R ee 104 
The Largest Electric Water Power System in New England.............. 105 
Excitation of Asynchronous Generators by Means of Static Condensance. 

a a a Eko a Ke: @ as Afty in) Gh Bias ws WMT Te MesoT e, Kmse GPa Da NADAS 109 
Oerlikon Induction Moter with Four Speed Variations. By Hans Behr.. 111 
At tet AOC ROURULO "SASNUNEN = 45 5:5.0-265 0% a/aic aw daw are we Slane bee Maldon a 88 113 
‘the Armature Reaction of Alternators—X. By C. F. Guilbert (concluded) 116 
Develonment. of Telephony in New York CHy: case ccacscsgecssesewcesats 118 

gPGerman Ozone Waterworks. By Dr. Ig. Erlwein ...4...5.cccscccvevess 119 
PIG CHMOD te WICae. ~ 269 9.20. ROWAN « v.60 cb os prea gee tenner deves 120 
ROOPET<TEOCWHEt “StGUC: CCORVETECE <cn.ses weiscos shoes s echo seuss ses wobec 121 
The Construction of Aerial Telephone Lines.—I. By Arthur V. Abbott, 

Nop la. a'es ns sien pk nia nee Foro 0 Waaln ba boa eles missle Ra ee Ra OPE Rees belelale Sales 12 
POW LGISDNUNG TAME Se i5ics co ered Ria Sao eee TR obs boas ane 124 
Changes at Stevens Institute of Technology ....06ncsvcsscvscesctueccese 125 
RAISTEUE DIO We GT. INGUES: 6 oi ois.c a s:4s aie alk 4 0s Se Saree Wag 84.0 8 6 Nee BLS OS 126 
LETTERS TO THE EpITors: 

Conditicns on the Manhattan Elevated. By L. B. Stillwell.......... 126 
Inverted Third Rails. By George T. Hanchett.................... 127 
Riectricity in ‘the Army. By Citas. G. CHAS .ccs cease ceciaioride 127 
RIGSE GE Crrrent Bileotrical LAteratire vere 5.0 csc ace bcs 6 dooce woe ole 0s a¥ pees 128 
MEO HEMET? cts Sahara ton GTS RASS aiea Kas WSs Ole Re le a a RIE Mewaewe 131 
Electrically-operated Oil Circuit-breaker for High-tension Circuits....... 132 
MAIR Ae a MIO Ss rd las 9.5 ds dual ora Wise EI EN KGS Sw RA eae 133 
Electrical Control of Water-wheel Governors .............cccccceccecs 133 
SEVUEN. RCIMO SLIME 56 5'5ao%e isc eb aienele ed eee eRe & bib’ ble bab apie eb earbais ad 134 
Combined Soldering Iron and Blow Torch............... ccc eeecceees 134 
Nail “Paller for Electriciane ..06.cccsscccccceesceceecvececeevtecenes 134 
DEPARTMENTS: 
PUIG CIA! IHICTIMENOR: 614 3.6 4:0.0:0.3'9.9.4.6 6 449.050.0060 4a Kw 0 OD 4 OBO Hoe d 135 
COMIMERCIS) INOSIMGONCE 6.6 ncn dic i ceecad toned secavevesbe cessees 136 
CSAGRBT at! NOWE. ciao see ws ea Sle tne eet Ks Gases OU daw SR cen aueic 138 
PPE EIN CRN Schr odin aid geared aa Sep we SOR wae) Vale Tae ces BE a ade ies 141 
Record of Electrical Patents .........0...... ‘ le cara otarg ape bes 142 


ae tt - — O 








SAT URDAY, ane ARY 17,1903. No. 3. 


i 


City TELEPHONY. 


We hear a good deal lately about the wonderful extension of 


telephony in the rural districts, but it seems to us that the growth in 
the cities is even more remarkable. There is unevenness in such 
development, but New York may well serve to accentuate the point. 
Eight years ago the local Bell system had under contract about 
ten thousand stations. In those days the charge for the service was 
not based on the actual definite use of it, but each subscriber was 
required to pay a flat rate called a rental, whether he sent two mes- 
sages a day or fifty. To-day the New York company has no fewer 
than 105,388 stations under contract in the boroughs of Manhattan 
and the Bronx, and it secured the enormous increase of 30,338 
stations during 1902. It must be obvious to the intelligent student 
of the art that the flat rate worked as a great hardship against 
the small user, and made it impossible for the great mass of the 
people to use the telephone at all except sporadically by means of 
pay stations. The measured service has been a distinct boon to the 
community at large, and the policy of its adoption is wholly vin- 
dicated. 

In these days when to travel in New York City is so frequently 
unpleasant, the injunction to telephone instead falls on willing ears, 
especially as the act of telephony taking but a minute or two costs 
less and is performed in a cosy office while the travel in a crowded 
car under very uncertain headway yields its long periods of intense 
discomfort. Of course a very large amount of travel must unfor- 
tunately be done, but the wider introduction of the telephone may 
do as much to mitigate present insufferable conditions as the new 
subway. If we allow the 100,000 stations an average of ten calls 
a day, there is a traffic of about one million calls, or as much as the 
Manhattan elevated system does in the way of fares. If the move- 
ment of passengers in New York, all told, is two millions daily, it 
might be a fair hypothesis to assume, from the above data, that 
the telephone will be nearer the full measure of its opportunity when 
it takes care of two million calls daily; and we are confident it will 
be doing business at that rate very soon. The local management is 
broad-gauged and is, it may be safely asserted, giving the best tele- 
phone service the world has ever seen. That efficiency will continue 
to be maintained pari passu with growth, is all that New Yorkers 


expect or can ask. 





TELEGRAPHIC ANEC-DOTAGE. 


If anything has been written and rewritten in the domain of 
electrical history until there is a chance that its readers might 
become aweary, it is the oft-told narrative of the introduction of 
the telegraph. In reality it is very hard to discover anything new in 
that field. An esteemed New York contemporary of ours has for 
example just been advising the local newspapers of its wonderful 
literary find of Morse’s diary of the early days of the telegraph, 
out in Mr. Edison’s library; and it has proceeded to print copious 
extracts as great novelties. This is something like going into Trinity 
Churchyard and copying the inscriptions off the tombstones as 
“scoop” news items. The fact that Mr. Edison owns the little diary 
has long been matter of common knowledge. We have ourselves 
long since had the pleasure of seeing it, and long since were able to 
identify its contents with some of the most hackneyed incidents in 
the career of Morse. Anybody who will take the trouble to turn to 


Prime’s standard and familiar biography of the great inventor will 
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there see the same documents now quoted with such wonder, set 
forth, with greater precision and accuracy. The fine prophecy about 
submarine cables that so awes and charms our unwitting contem- 
porary is given by Prime, in both italics and capitals, to emphasize 
his idea of it, twenty-five years ago, when his book, now in every 
well-read telegrapher’s library, was published. Morse’s diaries 
played a busy part in telegraph history and litigation and can only 
be compared to a squeezed and desiccated orange. We have in our 
own possession his sketches of circuits of the 1843-45 period that 
have never seen print, the only reason probably being that they 
were too technical for such men as Prime to work into their stories. 
In regard to Morse there is always the grave doubt that any docu- 
ment is the original. We have examined at Poughkeepsie thous- 
ands of his letters and scores of his diaries dating back to the earliest 
days of his youth, and it is curious to note how even an ordinary 
business letter sent or received was copied and copied again. He 
had a habit of preserving the preliminary drafts of his own corre- 
spondence with painful care, and his diaries are multitudinous. 
Even his books and copies of legal evidences were annotated pro- 


fusely. 





Elsewhere we note the store of early telegraph records recently 
deposited at Cornell, a worthy recipient, seeing that that University 
owed its origin to men and wealth created by the telegraph. But, as 
our summary shows, there is little that is new and much that is 
very stale in the files thus preserved. We should not be surprised, 
however, to see some one else break out soon with a hair-raising 
story of their startling novelty, in regard to events that are dim, 
but which people have perhaps momentarily forgotten very much 
as the hack actor after repeating his lines mechanically for a hundred 
nights suddenly catches in panic at a cue from the monotonous 


prompter in the wings. 
. ~~ —--—- 








A NeW CURRENT CONVERTER. 
Elsewhere we give you an account of a remarkable practical de- 
velopment resulting from Mr. Peter Cooper Hewitt’s investigations 
of the phenomena of the mercury vapor tube. The first fruits of 
Mr. Hewitt’s studies in this direction was the vapor tube lamp, to 
which Swinburne in a recent address assigned an efficiency of 3 
candles per watt. While the vapor lamp has thus far been handi- 
capped by the quality of its light, the resourcefulness of its inventor 
as again displayed in his latest work, gives every hope that it will 
eventually become a vital factor in the art. The idea of other than 
a mechanical alternating-current rectifier is not a new one, as the 
considerable literature on “electric valves” attests. Eichberg and 
Kallir in particular have made an interesting study of the rectifying 
effect of the alternating-current arc, showing that a direct current 
is obtained in a circuit shunting such an arc. Hittorf, Righi, Leh- 
man, Wiedemann, Skinner, Capstick and others have investigated the 
peculiar drop of potential at the vacuum tube anode, and the two 
latter have pointed out the constancy of this drop for a given gas 
at a given pressure, regardless of the current passing. Righi has 
also suggested that the discharge through a vacuum tube is not con- 
tinuous, and the property of such a tube in suppressing one sign 
of an interrupted current is well known. Though some of the 
phenomena involved in Mr. Cooper-Hewitt’s invention have thus 
been investigated, the new current converter appears to be a radical 


development along lines which no previous student has followed. 





The extraordinary feature of the invention is the simplicity and in- 
expensiveness of the apparatus—a converter having a capacity of 
8 kw, for example, weighing but a few pounds, and involving a cost 
even less than that of the old-time 100-cp incandescent lamp, which 
it approaches in dimensions. When to this is added a high efficiency, 


we appear to be brought face to face with an invention likely to have 
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a revolutionary effect on some branches of electrical application. An 
immediate practical application is in storage-battery charging, the 
fluctuating current here having a decided advantage. There appears 
to be no reason why the converter may not be connected in parallel 
and series, in which case its application would be limitless with 
respect to magnitude of current or voltage. Nor is there any reason 
to believe that it will prove an exception to the law of reversibility, 
which law would bring it into complete rivality with the rotary 
converter. We can also imagine other varied and possibly unsus- 
pected uses for this appliance, which once again attests the manner 
in which, even when an end of development in some line has been 
reached, new means and new methods open up to the electrical engi- 
neer. It is no breach of confidence, indeed, to state that Mr. Hewitt 
is already far beyond the point, in many ways, now indicated by 
this disclosure of his work. 
senciniaeegeanneeasdteleiliitiiistabtientthsineante 

THE NEW YORK PROBLEM OF URBAN TRANSPORTATION. 

The present hue and cry of the city authorities after the New York 
urban transportation companies recalls the bon mot of Janin during 
a discussion of a bill for the abolition of capital punishment—“Que 
Messieurs les assassins commencent.” 
of the New York urban transportation problem, but it is due to con- 
ditions, which, so far as street traffic enters, can be met only to a 
slight extent, if at all, by the transportation companies; but which, 
on the other hand, can be enormously ameliorated by the municipal 
government through the exercise of powers with which it is now 
President Vreeland recently 


No one can deny the gravity 


partially and may be fully clothed. 
remarked that if the principal New York street car lines during 
busy hours were solidly packed with cars their entire length, each 
passenger requiring transportation could not be provided with a seat. 
This illustration of the present congestion of street traffic—due not 
to dereliction on the part of the surface transportation companies, 
but to conditions incident to great growth of population and geo- 
graphical contour of the territory to be served—is illuminating as to 
the practical situation and the futility of seeking a remedy, for 
the present at least, at the hands of the transportation companies. 
With this inexorable condition to face, the desideratum is to utilize 
to the maximum all the existing transportation facilities and thus 
ameliorate the situation as far as possible; and the vital factor in such 


an attempt is the municipality. 





Were the obstructions to street cars now offered by horse vehicles 
a necessary concomitant of the joint use of the streets by the two 
classes, there would be ample grounds for urging that, in interest 
of the traveling public, the horse vehiclé should be required to keep 
off the several great north and south arteries; and in view of the 
present acute situation and its increasing gravity, such a regulation 
applying during the morning and evening hours would undoubtedly 
meet with warm general public approbation. But a partial remedy 
and one that would render travel more endurable during all hours 
could be furnished by the city if it were to exercise fully its inherent 
powers of regulating traffic. This, however, involves not only a re- 
generation of spirit with respect to enforcing such ordinances as 
are already established and the addition of others, but—and this is 
perhaps the most important point—the taking of drastic measures 
with the police force in any case. After one has observed the admir- 
able manner in which the London policeman handles street traffic 
and then notes the hopeless inefficiency in this respect of the average 
New York policeman, he is apt to revise radically his opinion of 
“The Finest.” One not only misses the evident grasp of the situa- 
tion by the London policemen, but his New York brother at the 
crossing seems to perform his work as if the duty were one derog- 
atory to his dignity. And as for the policemen on the beat assisting 
in expediting traffic, the manner in which teamsters are allowed 
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maliciously to impede traffic by keeping to the track, or by blocking 
cars while a wagon is being unloaded—which latter frequently 
occurs where the Sixth and Eighth Avenue lines pass along Fulton 
Street—shows that he is less an ally of the traveling public than of 
its enemy. 


Events of recent years indicate that the average police captain 
can scarcely be expected to allow his attention to be distracted from 
matters of haute finance to details which his humblest subordinates 
appear to view with disdain. A movement in the proper direction, 
therefore, requires not only action of the municipality in the estab- 
lishment of necessary regulations, but also in providing for their 
enforcement. Under present police conditions, and in view of the 
acute stage of the transportation problem, this should be made the 
direct charge of an inspector or other police officer of high rank 
invested with such general authority that he can act vigorously in 
every case of dereliction. With power to establish the necessary 
regulations and to provide drastic means for their strict enforcement, 
the municipality has it within its grasp means to bring about a 
vast improvement of the present almost intolerable New York pas- 
senger transportation conditions. Otherwise electricity might as 
well be abandoned for a return to horses as being quite speedy 
enough. The Elevated Road problem is of another character, free 
from the sérious complication of street traffic. 


—<@— 


THE ELECTRICAL INERTIA OF MATTER. 


In a paper recently read by Professor Lodge in London before 
the Institution of Electrical Engineers, the electronic theory of 
inertia was ably sketched, though the paper made no new contribu- 
tion to the subject. It was shown that if an insulated sphere be 
electrified by receiving a quantity oi electricity, the sphere will 
resist being moved with an electromagnetic force proportional to 
the acceleration; while, if it .be once set in uniform motion, the 
resistance will cease. When, however, the charge is arrested or 
retarded, the sphere will experience an electromagnetic force tending 
to resist the stoppage, or tending to make the motion persist. The 
effect is due to the reaction of the magnetic field set up about the 
sphere by the movement of electrostatic flux through space. The 
effect is clearly analogous to what we call the inertia of matter, and 
the sphere receives, on being charged, an increase in its inertia. The 
amount of the electromagnetic extra inertia due to the charge is, 
however, excessively minute, and far beyond our power to detect, 
although the mechanical inertia of even the smallest pieces of matter 


that we can handle is readily detected. 


If, however, we communicate the same electric charge to a smaller 
sphere, we increase the electric charge density, the electrostatic flux 
density, the electric potential, and the electromagnetic inertia. The 
smaller the sphere to which the electric charge is given, the greater 
will be the electromagnetic inertia. If we consider an atom of 
hydrogen as a sphere, and give it, in imagination, the atomic charge, 
as found in electrolysis, the electromagnetic inertia is still far smaller 
than the mechanical inertia. But if we communicate the ionic charge 
to a corpuscle, or chip of an atom, according to modern experimental 
results, then the electromagnetic inertia of the corpuscle would be 
as great as its mechanical inertia. If every corpuscle of the atoms 
of matter carry, as is supposed, an ionic charge as an inherent fun- 
damental property of matter, then the inertia of matter may be ade- 
quately accounted for by known laws of electromagnetism. We 
may, therefore, fairly say that the explanation of mechanical inertia 
is within reach; but the explanation for gravitation is not yet clear, 
although various attempts at an explanation based on the electronic 
theory have been offered with a reasonable chance of success in the 


course of experimental analysis. 
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SOME LIMITS IN HEAVY ELECTRICAL ENGINEERING. 

Inaugural addresses adorn the interiors of our bookshelves in 
all directions. Some are light and some are heavy. One might 
imagine from the title selected, as above, for the particular inaugural 
address we refer to, by Mr. Swinburne before the British Institu- 
tion of Electrical Engineers, that it was heavy. On the contrary, it 
is a very interesting document. Its width of scope and wittily 
pleasing variety bring to mind the world-discursive nature of a 
President’s message to Congress. Mr. Swinburne is always orig- 
inal, and he stands by his guns as long as the enemy is in range. 
There is always a zest and a militant ardor in his writings. He is 
always a crusader. In this case he wields the war-tomahawk with 
both hands to smite at the current existing use and application of 
the term “entropy.” He complains that the existing usage is all 
wrong, and that in the entropy temperature diagram of real steam 
engine operations, the area should be greater than, and not equal 
to, the mechanical work. This is, of course, a matter of definition 
in terms, and it would seem best to create a new term for Clausins’ 
entropy, rather than upset generally established terminology and 


text-book lore. 





The view is expressed that a blast-furnace is more valuable than 
a water-power. The reason given is that the flue gases, or by- 
products, of the furnace, are better capable of giving cheap power 
than waterfalls, because of the cost of hydraulic work and the 
cost of the falls as property. Of course it should be borne in mind 
that there are not many powerful waterfalls in Great Britain, out- 
side of rainfalls; so that the local prospect may have unconsciously 
influenced the orator. Very keen and well-aimed blows are also 
aimed at tide-reservoirs of energy. The indictment is, no doubt, 
sound that as a rule it is waste of work to impound the tides as 
workers. Their frequency of one cycle in forty-four thousand sec- 
onds is too low. The carbon voltaic cell delivering energy directly 
from chemical consumption is speedily dismissed as seemingly an 
impossibility. Fortunately, the poor thing does not yet exist, or it 


would feel its denunciation keenly. 





A very interesting suggestion is offered for a new form of con- 
denser for engineering purposes, namely, an alternating electro- 
magnetic type of condenser in which a coil of wire, included in an 
alternating-current circuit, is allowed to vibrate mechanically in the 
annular gap of a radial magnetic field. This imaginary machine is 
alluded to in association with synchronous motors. Byt the action 
of the super-excited synchronous motor, or converter, in so far as 
it acts as a condenser, is parallel with, or analogous to, that of the 
electromagnetic condenser suggested. The British standard candle 
and the standard horse-power justly receive scathing criticism. It 
is pointed out, however, that the horse has one advantage over the 
candle; namely that he is not involved with the 4 7 controversy 
and that no one tries to rationalize him. A number of important 
suggestions are made in the direction of the accurate use of units. 
At present we often see the temperature stated as follows: 20° C. 
The address prefers 293° A, that is, 293 degrees absolute, or above 
absolute zero. The idea is good, and liquid air improves it daily; 
but it suggests an A B C of temperature that will have to be ex- 
plained away to the casual reader. The efficiency of the Cooper- 
Hewitt vacuum lamp is set down at about 0.6; that is to say. about 
60 per cent. of the input is radiated power visible to the eye. This 
is not only higher than the value generally given, but also, perhaps, 
the highest artificial luminous efficiency on record. Five candles 
per watt is taken as perfect, or unit, efficiency. This very suggestive 
and entertaining discourse after summing up the various barriers 
that at present limit electrical engineering progress, closes with the 
invitation to get over such barriers as we can, and to get round the 


rest. 
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Electricity and Fire Insurance. 





At the 230th meeting of the New York, Electrical Society, held at 
the Lecture Room of the American Institute, on Wednesday even- 
ing, January 7th, 1903, the subject for consideration was “Electricity 
and Fire Insurance.” Dr, Samuel Sheldon, president of the society, 
after some’appropriate remarks in opening the meeting, introduced 
Mr. Joseph Sachs, who spoke on “Electric Fuses in Relation to the 
Insurance Hazard.” Mr. Sachs sketched the development of safety 
fuses and then proceeded to consider the enclosed fuse in detail. Re- 
ferring to the matter of fuse rating, he considered fuses should be 
rated at their maximum fuse load capacity; that is, the maximum 
number ‘of amperes which will flow continuously through the fuse 
without injury. The underwriters, however, consider that a fuse 
shall be rated at eighty per cent. of its maximum continuous current- 
carrying capacity. Some manufacturers put both ratings on the 
label and leave it to the user to decide whether he wants to run the 
device at its maximum current or at eighty per cent. of that max- 
imum. The time interval of overload enters here, for when a fuse 
is rated at eighty per cent. of its maximum current, there will not 
be accurate overload operation. The enclosed fuse is particularly 
adapted to the protection of devices where time interval is a desirable 
quantity; and in many cases some time limit of operation on over- 
load is desirable. Mr. Sachs brought out the fact that after an 
enclosed fuse has been blown the external structure of the fuse may 
be used again. 

President Sheldon then introduced Mr. Arthur Williams, who 
spoke on the subject, “The National Electric Code and High-Tension 
Circuits.” After sketching the history of underwriters’ codes, he 
referred to proposed action concerning high-tension transmission 
lines passing through hamlets, villages, towns and cities. Here- 
tofore there have been no codified rules governing their installation 
and use, and until recently such as were suggested practically pro- 
hibited them. Such prohibition has been recognized as unnecessary 
and harmful to the industry, though the desirability for sure control 
as to where placed and the manner of construction, has been rec- 
ognized. Hence, the recent action of the insurance and electrical 
authorities, interested in the National Code, and the considerable, 
though not as yet final, progress toward an addition to the Code, 
by which, while the electrical industry will not be retarded on the 
one hand, the insurance industry will not be subjected to abnormal 
risk on the other. The risk cannot be of fire, as ‘these transmission 
lines rarely, if ever, enter premises other than those owned and 
operated by the electrical companies, but rather of the proximity 
of property to high-tension wires, causing at least hesitant action on 
the part of firemen in approaching a burning building, and thereby 
possibly allowing a fire to gain headway, and causing a larger loss 
than would have occurred were there no obstacles before the firemen, 
delaying their movements. The new code will relate chiefly to the 
method of line construction, the distance which the wires must be 
carried from buildings and from the conductors of other light, 
power and signaling systems. 

The next speaker was Mr. J. C. Forsyth, who spoke on “The 
Relation of Electricity to Insurance Rates.” There have been, he 
said, many reports of late (and their number is constantly increasing ) 
to the effect that old equipments are rapidly deteriorating and be- 
coming more and more of a hazard to both buildings and contents. 
This fact is borne out by statistics which show the record of fires 
from electrical causes. During the past fifteen months the electrical 
department of the New York board has secured-the expenditure of 
at least $175,000 in the territory over which it has jurisdiction in 
re-equipping and overhauling old installations which had become 
so defective that their continued use was liable to result in serious 
loss. Equipments have not been condemned simply because they 
were old, or that out-of-date appliances were found to be in use, 
but wholly on the grounds of deteriorated condition of insulations 
The board, moreover, has but scarcely started on 


and apparatus. 
These conditions together with the fact that 


this line of work. 


changes, alterations and additions are constantly being made which 
for very obvious reasons are not reported for inspection, raise a 
feeling of insecurity in the minds of practical insurance men, which 
unless removed or abated may result in what many of them now 
think to be the only proper step, viz., the making of a flat increase 
in rate on all buildings and contents where electricity is used. 

The general tendency toward higher potential is also cause of 
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uneasiness; the old two-wire, 110-volt system has given away in 
rapid succession to the three-wire, 110-220-volt, the two-wire 220, 
and now we have in many sections of the country a 220-440-volt 
system. In fact, the only limit to the potential which appears to be 
regarded is the commercial efficiency of the lamp or current-con- 
suming device. With every increase of the potential there is without 
question an increase of hazard. This hazard may be guarded on 
new equipments, but changing old installations from one system 
to another of higher voltage should not be done. New equipments 
become old in a very few years, and then we will be face to face 
with the same problem. Without doubt, however, should a flat in- 
crease of even ten cents be made when electricity is used for any 
purpose, the inevitable result would be to practically prohibit in- 
stallations in thousands of buildings where it is at present in use, 
and where now considered much more of a luxury than a necessity. 


Dr. A. E. Kennelly sent a statement concerning the action of 
the. American Institute of Electrical Engineers on the _ pro- 
posed high-tension underwriters’ rules, which was read _ by 
President Sheldon. In rgo1, he said, the U. N. E. Association 


promulgated certain proposed new rules affecting the construction 
of extra high-pressure electric transmission circuits. They con- 
sidered that these extra high-pressure circuits increased the fire 
hazard on insured property in the neighborhood, partly by physical 
obstruction of firemen who could not or would not attempt to cut the 
wires, and partly by accidental crosses with low-pressure circuits 
entering buildings. These rules contained a 75-foot distant limit 
from buildings, and were evidently intended to exclude extra high- 
pressure wires from settled districts. The proposed rules were so 
drastic as to elicit protest and expostulations from transmission 
companies and engineers. ‘ 

The Board of Directors of the Institute sent printed copies of the 
underwriters’ proposed new high-pressure rules to a considerable 
number of members of the Institute for comments. A goodly number 
of vehement objections were returned, and these were turned over 
to the Institute’s Code Committee. 

After preliminary meetings the Institute committee met the un- 
derwriters’ committee at a conference in February, 1902, and a num- 
ber of tentative joint propositions were drawn up for presentation 
to the respective governing bodies. The directors of the Institute 
sent copies of these joint propositions to its members for comment. 
A number of replies were received during the summer of 1902. Gen- 
eral satisfaction was expressed by many replies at the tenor of the 
propositions; but, in detail, many modifications were suggested. 

The entire correspondence was considered by the Institute com- 
mittee at a meeting in November, 1902. At this meeting the views 
of the committee were recast. The membership of the committee 
had also been modified since the preceding year. The recast opinions 
of the committee were forwarded to the underwriters’ committee, 
with a request for another joint meeting. The joint meeting was 
held on November 18, 1902. 

At the joint conference, a number of joint resolutions were adopted, 
representing the matters upon which an agreement was reached. 
The joint recommendations for proposed new rules affecting the con- 
struction of extra high-pressure constant-potential circuits was sub- 
mitted to the respective governing bodies. 

The directors of the Institute held a special meeting to consider 
the proposed new rules as set forth in the joint recommendations. 
The meeting was held on December 8th, 1902, the day before the 
annual convention of the U. N. E. Association in New York. In 
view of the objections raised by certain associations and individuals, 
and in view of the short space of time in which to secure opinions, 
the directors decided to ask the U. N. E. A. for a further postpone- 
ment of action. President Scott attended the convention on Decem- 
ber oth, and presented the request which was acceded to. 

The directors of the Institute have recently issued copies of the 
new joint recommendations to individuals and corporations inter- 
ested in the matter of an-expression of their views. It is expected 
to hold a committee meeting on the replies in the near future. Since 
a number of replies have been received expressing satisfaction at 
the recommendations, it is reasonable to hope that these recom- 
mendations will need but little further ratification to meet with 
general favor. 

A discussion by the members of the society, of the topic of the 
evening followed, in which Messrs. Patterson, Osterberg, Petty, 


Cook, Eidlitz and Lorrain participated. 
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The Largest Electric Water Power System in New 
England. 





LECTRIC supply and traction consume more water power in 
Manchester, New Hampshire, than in any other city of New 
England. In these columns there appeared in the issue of May 

25, 1901, a full account of the Manchester system as it then existed, 
and it is the purpose here to record some later developments and 
special features. At the date just named the water-power plants of 
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power stations of any other electrical supply or traction system in 
New England. 

At Garvin’s Falls, the largest of the water powers included in the 
Manchester system, the company owns the entire water privilege, 
only the smaller part of which is utilized by the present development. 
The new power station at this point is located on the west bank of the 
Merrimac, about one-fourth mile below the dam. Water reaches this 
station through a canal which gives a maximum head of about 30 feet 
above the back water level in the river. The fore-bay wall of this 





Fics. I AND 
the Manchester Traction, Light & Power Company at Kelley’s Falls, 
Gregeg’s Falls and Hooksett Falls contained one generator of 180, 
three of 300, one of 450 and one of 1,200 kw capacity, aggregating 
2,730 kw, besides some small machines at Garvin’s Falls that have 
since been discarded. Within the past few months a new water-power 
station has been completed at Garvin’s Falls and equipped with two 
generators of 650 kw each, thus raising the present capacity of the 
water-driven stations to a total of 4,030 kw. These figures, it is safe 
to say, surpass the installed capacity of generators in the water- 





2.—Two VIEWS OF THE PowER PLANT AT GARVIN’S FALts, N. H. 


canal forms one side of the wheel room in the station and next to 
this wheel room comes the room devoted to the generators and 
switchboard. At the floor level of the wheel room the fore-bay wall 
is ten feet thick and at the normal level of water in the canal the 
wall is seven feet thick. 

Three wheel cases communicate with the canal water by passing 
through the fore-bay wall, with their centers 10.5 feet below the 
canal water level and about 17.5 feet above the tail water level. From 
each wheel case two draft tubes extend down to a level 30 feet below 
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that of the canal water. Between the water side of the fore-bay wall 
and the face of the wall which separates the wheel room from the 
generator room is a distance of 33.5 feet, and this latter wall is 
two feet thick. The generator room measures 30 feet by 62 feet 
inside, the generator shafts being parallel with the shorter dimen- 
sion. The gen@rator room floor is 15 feet below the level of the 
canal water and the lower cards of the roof trusses are 27 feet above 
this floor. 

In structure the station is brick on a stone foundation composed 
in large part of arches, beneath which the tail water passes. The 
slate roof is lined with wood and supported on steel trusses. On 


~ 





FIG. 3.—GENERATORS, GARVIN’S FALLS STATION, 


two sides of the generator room the brick walls are each two feet 
thick, to a distance of 20 feet above the floor, where they decrease 
to one foot, thus forming shelves on which travels a 15-ton crane over 
the entire length of the generator room. The outside walls of the 
station are waterproofed to an elevation eight feet above the floor of 
the generator room and 2.76 feet above the notable flood water of 
1896. As may be noted by the photographs and drawing, the water, 
after leaving the draft tubes, passes directly beneath the generator 
room and then into the river. 

Of the three wheel cases, two are 12 feet each in diameter and the 
other has a diameter of five feet. Water is admitted to these wheel 
cases by gates at the fore-bay wall, which are operated by a 5 hp in- 
duction motor located in the gate-house at the top of the wall. 
Each of the two 12-foot wheel cases contains three Rodney Hunt 
turbines, 39 inches in diameter, operating at 180 r. p. m and rated 
at 1,000 h p for the group of three. The 5-foot wheel case contains a 
pair of 12-inch wheels of the make just named that operate at 600 
r. p. m. 

Each wheel shaft extends through a water-tight bushing into the 
generator room, and the shafts of the larger wheels are each direct- 
connected with the shaft of a 650 kw, 1,200 volt, 60 cycle, three- 
phase, revolving magnet alternator. The shaft of the 12-inch wheels 
is direct-connected to that of a 400-ampere, 125-volt dynamo used as 
an exciter. Another exciter of 50 kw at 125 volts, four pole, is 
direct-connected to an induction motor rated at 75 horse power, 440 
volts and 600 r. p. m. Each of the three sets of water wheels is 
regulated in speed by a Lombard governor belted to the shaft of 
the connected dynamo. A 2-hp induction motor at 440 volts drives a 
rotary pump, used to keep the pits under the generators free from 
water. All these motors are three-phase, 60-cycle, and, like the gen- 
erators and exciters, were made by the General Electric Company. 

The switchboard at this station consists of six marble panels each 
two inches thick and 7 feet 5 inches high, exclusive of the mounting 
frame, the total length of board, including the frame, being 17 feet 
4 inches. This frame is of wood treated with chemicals to give it 
slow-burning properties. Two of the panels are devoted to the ex- 
citing dynamos, one panel to the induction motors, one panel to each 
of the two alternators, and one panel to the transmission lines. 
Three-phase current at 11,000 volts, generated by the large alterna- 
tors, is transformed to 440 volts for the several induction motors 
about the station. On the back of four panels of the board are 
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mounted two sets of bus bars containing three bars each. By 
means of oil switches the motor transformers may be connected to 
either set of bus bars, and other oil switches perform a like func- 
tion for each main generator and for each transmission line. 

Energy is drawn from this generating station, as from each of the 
three other water-power plants, for both lighting and traction pur- 
poses. To avoid the effect of fluctuating traction loads on the voltage 
of the lighting system, the plan involving double sets of bus bars has 
been carried out in all the water-power stations and at the sub- 
station. This plan enables any generator or any transmission line 
in the entire system to be operated exclusively for either lighting or 
traction work. The practice is to devote one set of bus bars, as the 
lower, to traction loads in all the plants alike, reserving the other set 
of bus bars for general electrical supply. As all the stations and 
offices of the lighting and traction system are connected by private 
telephone lines, the person in charge of operation can shift any gen- 
erator or transmission line from one class of work to the other at any 
time. The switchboard at Garvin’s Falls is fully provided with am- 
pere and volt meters, but carries no recording wattmeters, as all the 
energy records are made at the sub-station. 

Two three-phase circuits of three wires each connect the switch- 
board at Garvin’s Falls with the board in the sub-station at Man- 
chester. Before passing out of the generating station each of the six 
wires of these circuits is connected to an automatic oil circuit-breaker 
and to a series of four 3,000-volt lightning arresters. The two trans- 
mission lines leave the station through circular openings in a slate 
panel set into the brick wall behind the switchboard, and outside of 
this panel they are attached to insulators mounted on double cross- 
arms, which latter are supported by iron brackets extending out from 
the face of the wall. 

Between the Garvin’s Falls plant and the sub-station in Manchester, 
a distance of about 13.5 miles, the two three-phase lines are sup- 
ported on 744 chestnut poles. These poles are for the most part 35 
feet each in length and have tops not less than 7 inches in diameter. 
Each pole is regularly fitted with two crossarms, one below the other, 
for the transmission lines, but at all sharp angles double arms are 
used, giving two points of attachment to each wire per pole. Guy 
wires are attached 5 feet below the lower crossarms and to stubs set 
in the ground or to ledges. Guys are stranded with 7 No. 12 wires. 
Crossarms are each 3% inches by 5 inches in section, of white pine, 
and are painted. Each arm is secured to its pole by two lag screws. 
Pins used in these crossarms are of oak, 134 inches in diameter at the 
part which enters the arm and are spaced on 18-inch centers. Each 
pin carries a triple petticoat glass insulator 434 inches in height from 





FIG. 4.—SWITCHBOARD, GARVIN’S FALLS STATION. 


its lower edge to its top, 5 inches in diameter, and with its lower out- 
side edge 1%4 inches above the top of its crossarm. The transmission 
wires are tied to the sides of these insulators, and the three wires of 
each circuit are mounted on one arm per pole. Each of the six 
wires between Garvin’s Falls and the sub-station at Manchester is of 
bare, solid, soft-drawn copper, No. single 0. These lines operate at 
about 11,000 volts, three-phase. 

The sub-station at Manchester, with its equipment, was not com- 
pleted at the time of the above-named issue of this journal, and some 














JANUARY 17, 1903. 





of its special features are now worthy of further notice. The 
building itself is one-story, brick, with a main floor of concrete sup- 
ported on steel beams, and these, in turn, by ten brick piers each 16 
inches square and by the foundation walls. Beneath the entire main 
floor is a cemented air-tight basement 6 feet in height. Inside the 
sub-station at the main floor the dimensions are 41 by 72 feet, and 
from main floor to the lower chord of roof trusses the distance is 14 
feet. The sub-station is lighted by windows on three sides and by two 
raised skylights in the roof, each of wired glass about 10 by 14 feet, 
and with two rows of side windows. 

Along three sides of the sub-station a series of slate slabs are set 
into the brick walls between granite sills. Each of these slabs is two 
feet wide between the upper and lower sill and is 1.5 inches thick. 
Midway between the granite sills each slab of slate has three circular 
openings spaced for transmission lines 18 inches apart and for dis- 
tribution lines 12 inches apart, in a horizontal line, and each opening 
5 inches in diameter. These circular openings have their centers about 
14.75 feet above the main floor of the sub-station and a somewhat less 
distance from the ground outside. Outside of and about two feet be- 
low the circular openings in the slate slabs long timber crossarms are 
mounted on iron brackets supported by the brick walls. Along these 
crossarms pins and insulators are mounted on 18 or 12 inch centers to 
carry the wires that pass through the openings in the slate. About 18 
inches below the center of the circular openings, on the inside of the 
sub-station wall, a row of insulators is arranged to receive each wire 
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after it passes through its opening. The wires, being held in position 
by the insulators both inside and outside of the sub-station, do not 
touch the slate slabs where they pass through. 

At one side of the sub-station enter the 2,000-volt, three-phase cir- 
cuits from the Brook Street steam generating station nearby. An- 
other side of the sub-station is devoted to the 2,000-volt, three-phase 
circuits that distribute 60-cycle current for commercial lighting and 
stationary motor service. Through the row of circular openings along 
the third side of the sub-station come the transmission lines. 

In the cement floor of the sub-station there are 27 rectangular open- 
ings reaching through to the basement and each 25 by 30 inches. Each 
of these openings is intended for an air-blast transformer of 200 kw 
capacity and 21 of these transformers are now in position, giving an 
aggregate capacity of 4,200 kw. In the basement are located two 10-hp 
induction motors driving a fan that maintains a sufficient air pressure 
there to give the required blast through the transformers. This fan 


draws air through a metal duct which terminates in a hood about 9 
feet above the ground on the outside of the sub-station. After cold air 
from this hood, by way of the basement, has been forced through the 
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transformers, it passes out of the sub-station by way of the windows in 
the skylights. 

Seven transmission circuits containing nineteen wires now enter 
the Manchester sub-station, as follows: Two three-phase circuits from 
Garvin’s Falls, 13.5 miles away, made up of six No. 1/10 wires. One 
three-phase circuit from the Hooksett water-power station, ten miles 
away, made up of three No. 2 wires. Two three-phase circuits from 
the Gregg’s Falls station, six miles away, made up of three No. 4 and 
three No. 6 wires. Two two-phase circuits from the station at 
Kelley’s Falls, three miles away, made up of four wires. These nine- 
teen wires are all of solid, bare copper. Each of the three-phase cir- 
cuits operates at 10,000 to 11,000 volts, and the two phase circuits at 
6,000 volts. All of these transmission circuits enter the sub-station at 
the side opposite to that where the switchboard is located. Along 
the entire length of the wall below the openings where the transmis- 
sion lines enter five horizontal strips of fireproofed oak are secured 
at different elevations to serve as supports for the high voltage wires 
and lightning arresters. Each wire, after passing through a 5-inch 
opening in a slate slab and to its insulator immediately below is at- 
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GarRVIN’s FaLts Power House. 


tached to a series of lightning arresters behind which it passes on to 
one pole of an oil circuit-breaker. 

Each wire of a three-phase circuit is connected to a series of four 
3,000-volt lightning arresters, and each wire of a two-phase circuit 
connects with a series of two 3,000-volt arresters. For each three- 
phase circuit a three-pole hand-operated oil circuit-breaker is mounted 
just below the lightning arresters, and for the two-phase circuits one 
four-pole hand-operated oil circuit-breaker is so mounted. The sev- 
eral series of lightning arresters belonging to wires of the same cir- 
cuit are mounted on center lines 18 inches apart, and between adja- 
cent series an oak barrier 1 inch thick, 12 inches wide and 38 inches 
long, is placed. After leaving its oil circuit-breaker each circuit 
passes down the wall, through the cement floor and along the base- 
ment ceiling to the point where its group of transformers is located. 
Each three-phase circuit is connected to a group of three transformers 
arranged delta fashion and rated at 200 kw each, or 600 kw for the 
group. Each two-phase circuit is connected with a group of two 
transformers rated at 200 kw each, or 400 kw for the group. Trans- 
formers on the three-phase circuits change the pressure from 11,000 
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to 2,000 volts, and transformers on the two-phase circuits change 
their current from 6,000 to 2,000 volts and from two-phase to three- 
phase. 

The 2,000-volt, 60-cycle, three-phase current from each group of 
transformers passes by cables along the basement ceiling up through 
the floor and to a triple-pole oil switch at the switchboard. Energy 
from the transmission lines thus passes down one wall of the sub-sta- 





FIG. 6.—MANCHESTER SUB-STATION, 


tion, along the basement ceiling, and up to the switchboard at the 
opposite wall. This switchboard, which is 40 feet long and carries 
two sets of three-phase bus bars, was described at some length in the 
issue of ELECTRICAL WorLD AND ENGINEER above named. It may be 
again stated here that the equipment with two sets of three-phase 
bus bars on the sub-station switchboard, together with the double sets 
of bus bars on the boards at the water-power stations, makes it prac- 
ticable to apply any generator in either of these stations to general 
electrical supply or to the traction load. 

As fully noted in the previous description of the Manchester sys- 
tem, the alternators in the Brook Street station are either driven by 
engines there and deliver 2,000-volt, 60-cycle, three-phase current to 
the switchboard in the sub-station, or else one or more of these alter- 
nators receives current from this switchboard, operates as a three- 
phase, synchronous motor and drives the 600-volt street railway gener- 
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FIG. 7.—SWITCHBOARD IN SUB-STATION, MANCHESTER, 


ators and the arc dynamos through the main shaft in the Brook Street 
station. Since the former description of this system was published a 
500-kw, 600-volt railway generator has been added to the equipment 
at the station just named, in such a way that an interesting motor 
generator has been formed. For this purpose the new 500-kw genera- 
tor was provided with an extended base at the pulley end and this ex- 
tension was bolted to the pulley end of the base of the 650-kw 2,000- 
volt, 60-cycle, three-phase alternator already at the Brook Street sta- 
tion, the joint being babbitted. The shafts of the two generators thus 
brought into line were coupled and the motor generator was com- 
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plete. Both of these generators were made by the General Electric 
Company and their common speed is 360 r. p. m. 

When there is enough water power to carry all or a part of the trac- 
tion load in addition to the commercial service and street lighting, the 
650-kw alternator operates as a motor with current from the sub- 
station and drives the 500-kw, 600-volt street railway generator. 
When water power is lacking the motor-generator is driven by steam 
power through a belt connection with the main shaft and either or 
both of the machines may furnish current. The total floor space 
taken by this 500-kw motor generator is 25 feet 834 inches by 10 feet 
8 inches. 

A change worthy of note is about to be made in the water power sta- 
tion at Gregg’s Falls, where a single generator of 1,200-kw capacity 
is direct-connected to a horizontal shaft carrying three turbine wheels 
each 27 inches in diameter and-all operating at 327 r. p. m. These 
wheels are mounted in a case at the end of a penstock 10 feet in 
diameter and a second penstock of equal size enters the station, but is 
not connected with any wheels. With the three wheels now in use the 
1,200-kw generator will deliver only a little more than two-thirds of 
its rated capacity and it is the intention to extend the idle penstock 
to a wheel case at the free end of the generator shaft, and in this 
case to mount two more 27-inch wheels. The shaft of these two 
wheels will be direct-connected to that of the generator, which latter 
will then be driven by five direct-connected wheels. By this means 
the entire capacity of the generator can be obtained at the speed of 
327 r. p. m. under not more than 51 feet head of water. 

Besides the sub-station at Manchester the system under considera- 
tion includes another sub-station equipment in the temporary wooden 
building at Hooksett. This sub-station at Hooksett is devoted en- 
tirely to the supply of direct-current at about 600 volts for the new 
electric railway line between Concord and Manchester. The Man- 
chester Traction, Light & Power Company does not own or operate 
this railway, but simply furnishes the power for it under contract. 
Feeders belonging to the electric railway come to the sub-station and 
take their power from the switchboard there. 
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FIG. 8.—BACK OF MAIN SWITCHBOARD, MANCHESTER SUB-STATION. 


At this Hooksett sub-station, located ten miles from the sub- 
station in Manchester, energy is received at about 10,000 volts, 60- 
cycle, three-phase, and is transformed to about 380 volts, three-phase, 
for the two rotary converters. Energy for this Hooksett sub-station 
may be derived from any generating plant of the Manchester system 
except the Hooksett by way of the Manchester sub-station and the 
transmission line between Manchester and the water-power plant at 
Hooksett. Ordinarily, however, the Hooksett sub-station derives its 
energy from the water-power station close by. A branch from the 
transmission line between Garvin's Falls and Manchester is carried 
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across the Merrimac River at Hooksett to the sub-station there, so 
that the transformers and rotary converters there may draw energy 
directly from the Garvin’s Falls station. 

The equipment at the Hooksett sub-station includes three trans- 
formers of 250-kw each, and two rotary converters, each with a 
capacity of 300 kw at 600 volts and 600 r. p. m. These converters 
work at 60 cycles per second and the number of poles in each is 
therefore twelve. The sub-station also contains a four-panel switch- 
board of blue marble devoted to the two rotary converters and the 
railway feeders, This transforming and converting equipment is of 
Westinghouse make. 

From the Brook Street station in Manchester the entire electric 
railway system of that city is operated with energy from steam or 
water power, according to the supply of the latter. This railway 
includes 36 miles of single track, extending in one direction to a dis- 
tance of nine miles from the sub-station. Included in these tracks are 
56, 60 and 70-pound T-rails, and 90-pound girder rails, all laid on ties 
spaced two feet apart and ballasted with one foot of gravel. Rolling 
stock includes 84 open and closed cars, each of which is 36 feet 7 
inches over all. Each closed car is 25 feet long inside, and each open 
car has 13 benches. All car motors are of General Electric make 
and rated at 40 hp each. Cars used only within the city limits have 
two motors each, one on each truck, and suburban cars have four 
motors. Included in the equipment are six single-truck snow plows 
and one rotary plow. This latter has four motors of 40 hp each 





FIG, 9.—ROTARY CONVERTERS, HOOKSETT SUB-STATION. 


for traction, and two 40-hp motors that can be worked with series- 
parallel connections on the fan at either end of the plow. 

About 75 stationary motors, with an aggregate capacity of 1,500 
horse power, are connected to the distribution lines of the Manchester 
company. The smaller portion of this power is drawn from the 
continuous-current generators of 160-kw total capacity for stationary 
motors, at the Rrook Street station. The greater part of this station- 
ary motor service is derived from the 2,000-volt, 60-cycle, three-phase 
lines that radiate from the sub-station. Among these motors there 
are in use at the Manchester Mills four of 75 hp each at 2,250 volts; 
two motors of 200 hp each, and one motor of 30 hp. 

All of the motors supplied with the three-phase current are of the 
induction type and General Electric make, and the usual voltages are 
110, 220 and’ 550. About 40,000 incandescent lamps of 16-cp are con- 
nected to the three-phase lines, lamps and motors being supplied 
from the same mains in many cases. The large motor load at the 
Manchester Mills has a special feeder from the sub-station. Con- 
nected to the 2,000-volt lines are 731 service transformers with an 
aggregate capacity of 2,679 kw. The secondary voltage of these trans- 
formers, where used for incandescent lighting, is 112. 

Gas sells in Manchester at $1.25 per 1,000 cubic feet. The large 
lighting load connected to the electric system at Manchester, as well 
as the still larger load of stationary motors, seem to be a result, in 
large measure, of its utilization of water power. The main business 
section of Manchester occupies a space nearly two miles long on the 
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river bank, between Webster Street on the north and Hayward 
Street on the south, and extends east from the river about one mile 
to Wilson Street. Near the river bank and about 0.4 of a mile below 
Webster Street the sub-station of the electric system is located. 
Much the greater part of the commercial load of lamps and motors 
is within a radius of one mile from this sub-station. Under these con- 
ditions the sub-station serves as the main center of distribution for 
the 2,000-volt, three-phase service to lamps and motors, and three-wire 
circuits extend from this sub-station to every part of the area named. 
Five of these 2,000-volt circuits, composed of three No. 2/o wires 
each, leave the sub-station and branches of smaller wires are con- 
nected with these main circuits at frequent intervals. The greatest 
length of any 2/0 circuit is about two miles. Of the three-wire 
branches leaving the No. 2/0 mains, one branch is No. 1/0, five are 
No. 2, two are No. 4, three are No. 6, and there are 4 large number of 
smaller branches. In that part of the city where the commercial 
loads are the heaviest there are’several distinct circuits, each running 
directly back to the sub-station. 





Excitation of Asynchronous Generators by Means 
of Static Condensance. 





By A. S. McALLIsTER. 


HE fact that an induction motor when driven above synchron- 
T ism is capable of reversing its usual function as an electro- 
mechanical converter, and thus of transforming mechanical 
into electrical energy, and thereby restoring power to the supply 
system, has been known almost from the beginning of the existence 
of the motor itself. This characteristic of the machine has been 
frequently availed of upon mountain roads, where in descending the 
primary circuit of the motor is connected directly to the trolley 
line and the speed of the rotor held practicaily constant at a few 
per cent above synchronism, or increased to any desired value by 
the insertion of resistance in the secondary circuit. Where the sys- 
tem of tandem speed control of two similar motors is used, a 
braking and energy-restoring effect may be produced, even upon 
level roads, by placing the motors in tandem connection while they 
are yet traveling at a speed between one-half and full synchronism, 
and the rate of retardation may be rendered quite uniform by ju- 
dicious use of the starting resistance. The same remarks obvious- 
ly apply when the speed control is obtained by change in the num- 
ber of magnetic poles of a single motor. 

When its rotor is driven above synchronous speed, an induction 
motor operates as an alternating-current generator, but it possesses 
a few properties distinctly different from those of the well-known 
alternator. If the frequency of the supply be constant, then, in 
order that the machine carry more load, it is necessary that the 
speed of the rotor be increased. Conversely, if the rotor travel 
at a constant speed, the frequency will decrease as the load in- 
creases. Thus the product of the number of magnetic poles by the 
rotor speed, in each case, gives a value greater than the number of 
alternations, the difference being due to the relative motion of the 
secondary conductors with reference to the primary magnetism, 
that is to say, to the slip above synchronism. 

Such an asynchronous generator may be operated in parallel 
with synchronous alternators, in which case the amount of load 
which it will assume will depend only upon the relative speed of 
its prime mover and that of the alternators. It possesses no ten- 
dency to hunt, and it may be thrown upon the system without be- 
ing first brought into exact synchronism. When thus operated its 
exciting current is obtained from the synchronous alternators while 
it supplies energy current to the line. 

Since at a given frequency the exciting current to produce a 
constant e. m. f. has a definite fixed value, depending only on the 
number and distribution of the primary windings and the reluc- 
tance of the path of the magnetic flux, the power-factor of operation 
of the generator varies only with the change in the energy com- 
ponent of current which it supplies to the line and, therefore, for 
each load on the machine there is a corresponding unalterable 
power-factor, or briefly, the power-factor of the asynchronous gen- 
erator is unaffected by that of the load on the system. Any demand 
for wattless lagging or leading current must be met by a flow of 
quadrature current from the synchronous alternators. 

It is possible to operate a number of asynchronous generators in 
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parallel with a single synchronous alternator, the last machine be- 
ing used to regulate the e. m. f. supply the wattless currents, and 
if need be to assist in carrying the load. 

In the operation of the equipment as suggested above, it is not 
necessary that any mechanical power whatever be supplied to the 
synchronous alternator, except such as is needed to bring it initial- 
ly to approximate full speed. When the machines are once in opera- 
tion, the source of mechanical energy may be cut off from the syn- 
chronous alternator, and it will continue to be driven as a motor, 
having a speed synchronous with reference to the alternations of 
the system, but slightly less than that corresponding to the speed 
of the asynchronous generators. The e. m. f. of the asynchronous 
generators is determined by the field excitation of this motor, while 
the frequency depends upon the speed of the generators and the 
relative slip due to any load on the system. The motor may con- 
veniently be a rotary converter and thus serve to supply its own 
field exciting current, and it may be loaded mechanically at the 
pulley or electrically at the commutator, 

The equipment as here described will supply energy to any class 
of load; the power component of current coming from the genera- 
tors while the quadrature component is obtained from the syn- 
chronous motor. Asynchronous generators may be placed in ser- 
vice without the necessity of first getting them in step with the sys- 
tem, and induction motors may be operated from the system by 
methods common with such machines. Additional synchronous 
motors or rotary converters, however, must be generating the 
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EXCITER CIRCUITS FOR ASYNCHRONOUS GENERATOR. 


proper e. m. f. and be in step before being thrown upon the system. 

It is an interesting fact that static condensance may be substi- 
tuted for the synchronous motor as a source of exciting current 
for the asynchronous generator. 

The performance of an asynchronous alternator with condenser 
excitation is strikingly similar in many respects to that of the fa- 
miliar shunt wound direct-current generator. 

Assume, for purpose of illustration, an asynchronous generator 
which requires an exciting current of J amperes when the terminal 
e. m. f. is E and speed is such as to give an electrical angular ve- 
locity of © Now, if there be shunted across the terminals a con- 


az 
Ew : 
then, when the source of external excitation is removed, there will 
be at first a slight drop in current below value of J, which lessened 
current will cause to be generated an e. m. f. slightly less than E, 
and there will flow a correspondingly less current in the condenser, 
and so on. If, however, as the exciting current decreases, the 
permeability of the cores increases sufficiently, the e. m. f. will not 
be reduced to zero value, since a considerable decrease in exciting 
current need not produce a corresponding decrease in the e. m. f. 
and the condenser will be able to hold the excitation up to prac- 
tically its normal value. 

If at the moment of removing the source of external excitation 
the condenser under the impressed e. m. f. across its terminals 
takes more than sufficient current to supply the excitation, there 


denser of capacity C, such that C = 
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will be at once a rise in the e. m. f. with corresponding increase in 
current and consequent increase in e. m. f. till the current has in- 
creased to such a value that it is just able to send through the 
reluctance of the magnetic path sufficient lines to generate e. m. f. 
to sustain that value of current through the condenser. “Or, such 
a generator will excite itself exactly similarly to a direct-current 
shunt generator. 

Its behavior concerning change of speed resembles somewhat that 
of the shunt machine. Assume that at the chosen angular velocity, 
®, the generator excites itself with current J giving e. m. f. E, 
Now let the speed be increased. The e. m. f. will increase for the 
same value of field excitation and the increased e. m. f. will cause 
a corresponding increase in exciting current with accompanying 
increase in e. m. f., etc., just as with a direct-current shunt genera- 
tor. The effect, however, is much more pronounced with the al- 
ternating-current machine, since at any certain value of e. m. f. 
more current will be drawn by the condenser at a higher fre- 
quency than at one of a lower value, as is seen from the equation, 
I=arCEf. 

Satisfactory performance of a generator thus excited demands 
that the field cores be operated at a high magnetic density, under 
which condition the e. m. f. will vary at a rate somewhat greater 
than the first power of the speed. Under any given condition of 
service, the e. m. f. may be adjusted by changing the effective con- 
densance in the circuit. This may be accomplished by the insertion 
of condensance, resistance or reactance in series in the exciting 
current circuit or by the use of condensance or reactance across 
the terminals of the generator. 

The statements here made have been fully verified by tests upon 
commercial induction motors with squirrel-cage secondary windings. 

The almost inappreciable remnant magnetism in the ring cores of 
an asynchronous generator may render necessary the introduction 
of external \excitation before the machine will generate. The 
“priming” may be done with a current of any frequency and of 
practically any value, and it is possible to employ a static charge 
in the condenser as a source of initial excitation. Tests have 
proved that when the speed is above a certain critical value, depend- 
ing upon the amount of condensance in circuit, the generator will 
build up instantly to normal e. m. f. without “priming.” 

The external characteristic of an asynchronous generator with 
condenser excitation, under non-inductive load, is quite similar 
to that of a shunt-wound generator with constant value of resist- 
ance in the field-current circuit. Since even a non-inductive resist- 
ance drop of e. m. f. in the generator windings under load current 
causes a slight decrease of the current in the exciter circuit under 
the lessened terminal e. m. f., the best regulation is obtained when 
the condenser is connected across one set of windings and the load 
placed across an independent set. 

With the familiar synchronous alternator a lagging load current 
tends to decrease the terminal e. m. f. while a leading current has 
the opposite effect. An exactly similar state of affairs exists with 
a self-excited asynchronous generator. In this case, however, the 
effect is cumulative, since any change in the terminal e. m. f. 
causes a variation of the current in the condenser exciter and the 
field magnetism must adjust itself to a correspondingly altered 
valve. The effect of the wattless currents upon the terminal 
e. m. f. may be compensated for by the use of series transformers 
carrying the load current, and so connected as to decrease the 
e. m. f. at the condenser terminals with leading current, and to 
increase the e. m. f. with lagging current. 





Telegraphy in Persia. 





In a communication from the U. S. Consulate at Teheran, Persia, 
we are informed that the telegraph administration in Persia is 
farmed by one family; i. e., they pay the Government, which owns the 
lines, a rent of about $30,000 a year. From the excess, they pay the 
expenses of operation, and the ultimate balance is their own profit. 
The head of the family is the Mukhder-ed-Dowlah. The telephone 
lines and operation are in the hands of a company-partnership of 
Belgians and Russians, which goes by the name of the Societé 
Anonyme de Chemin de Fers et Tramways en Perse. The Belgian 
address is No. 4 Rue de Quatre Bras, Brussels, and the Russian ad- 
dress is 87 Bovlevard Tcherskoi, Moscow. 
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Oerlikon Induction Motor With Four Speed Variations. 





By Hans BeEnr. 


HE Oerlikon Company, as is well known, built induction motors 
as far back as 1893, in which the number of poles could be 
varied by means of a switch, the binding posts of the latter 

‘being connected to the various windings of the induced winding. The 
switching was quite simple when the ratio of the number of poles 
was chosen as I: 2, and for that reason motors were principally con- 
structed which permitted of this speed ratio. These motors em- 
ployed a Gramme ring winding, which type, as is well known, is 
divisable into any desired number of poles. The Gramme ring 
winding and the scheme of connection are shown in Figs. 1 and 2. A 
large number of the switches shown in Fig. 1 were built in 1894, 
the year in which the original drawing was made. According to this 
method of connection, the motor winding must be divided into 6 
groups of coils if it is desired to change from 2 to 4 poles, and into 
2 x 6 groups, if it is desired to change from 4 to 8 poles, the system 
then being considered as being composed of two systems each of 
2 and 4 poles grouped behind each other, etc. These six groups of 








Fic. 1.—SwitcHes AND CONNECTIONS, INDUCTION Moror. 


oils are connected by means of three permanent connections, two 
coils to each phase, so as to form three-phase groups, and three wires 
lead from each of these groups, nine in all, to the switch., By means 
of this switch the windings of the two groups of coils, apportioned 
to one phase, are connected in series if a four-pole field is wanted, 
and in parallel if a two-pole field is desired; in the latter case 
any two adjacent coils have a phase difference with respect to mag- 
netomotive force of 60°, and 120 ° for the four-pole field. It must 
be evident that by means of this switching system the magnetizing 
current remains about the same, whether the field is a two-pole or 
a four-pole one; also, that the stray field coefficient of the two-pole 
winding is about one-half as great as the coefficient of the four- 
pole winding, and that the capacity of the two-pole motor is almost 
twice as great as that of the four-pole motor; thus the torque of 
the two motors remains nearly constant, while the output in relation 
to the speed becomes greater. 

During the past few years, however, the drum winding has been 
almost universally adopted for induction motors, and the commercial 
as well as the magnetic and electrical advantages of this winding 
are well known. The method adopted in 1897 by the Oerlikon Com- 
pany for varying the poles of motors having a Gramme winding, was 
changed in the new motors with a drum winding by laying into the 
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same slots of the inducing, and at times even into the induced, 
system, two coils separated from each other, one being intended for 
the first number of poles and the other for the second. This method 
has the advantage that any number of poles may be chosen, and 
that the proportioning of the windings for the different number of 
poles may be entirely independent of each other, which is of great 
value when the output of a motor with a certain number of poles 
should be entirely different than when it has a different number of 
poles. Thus, for example, ventilators driven at a small speed require 
much less torque than when driven at a higher speed; and vice versa, 
machine tools driven at a small speed usually require greater torque 
than if they were driven at a high speed. In that case the one winding 
may be made smaller than the other, which latter may be called the 
main winding. The disadvantage lies in the fact that it is necessary 
to construct these motors with special slots in order to have sufficient 
room for the two coils. 

The pole switch has the simple form of the ordinary three-pole 
switches, one of which cuts in or out the winding of the one set 
cf poles, and the other the winding of the second set of poles. The 
total motor winding has five binding posts for two different sets of 
poles, and two ends of the separate windings are connected to- 
gether. By using five collector rings, the two windings of the 
induced system can be used for either the one or the other number 
of poles. In some cases the induced part of the motor was so ar- 
ranged that the windings were connected to three common collector 
rings, and by means of a short-circuiting device the three free ends 






were connected to the neutral point 
of the star, either for the one or the 
other winding. In the simplest form, 
the winding portion of the motors 
with two sets of poles was con- 
structed with two separate windings, 


however, three common collector 
rings. The two induced windings 
only act on each other when the wind- 
ing is properly proportioned and when 
the motor is not running, by increas- 
ing the magnetizing current. At nor- 
mal speed with one of the two sets of 
poles, the influence of the parallel 
connection of the two windings is lost 
entirely, because the collector rings are short-circuited. 

Attempts were made to wind the drums of induction motors sim- 
ilar to the-windings of the rings, but these were futile, because with 
the normal drum winding intended for a definite number of poles 
the coils have a mean normal advance which embraces a pole division 
corresponding to this number of poles, and because this system of 
winding causes an enormous stray field for one-half as great a 
number of poles with twice the pole division. Such motors in 
which the common drum winding was altered to meet the pole ratio 
1:2, as shown in Fig. 1, were very inefficient for a smaller number 
of poles, and the starting at this ratio was very unsatisfactory when 
motors with short-circuited armatures were used. 

After a long series of experiments, the Oerlikon Company have 
succeeded in devising a drum winding in which the above-mentioned 
disadvantages are not present, and the motors show as good eco- 
nomical results as those wound for onlv one set of poles. This wind- 
ing is divided into 6 x 7 coils, similar to the old type of ring winding, 
in which p is the smallest number of pairs of poles which can be 
formed. These coils are operated by the same switch spoken of 
above for the pairs of p and 2 p, by connecting two rows of coils 
for each phase in parallel for p pole pairs and in series for 2 p pole 
pairs. This method of connection, as shown above, results in motors 


which were connected in parallel with, 
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with constant torque. The number of motor terminals is at least 
six. It will be seen by reference to the diagram that by simply ex- 
changing the ends of the winding, which all lead to the neutral point, 
with those connected to the outside circuit, three terminal posts can 





FIG. 2.—GRAMME RING WINDING AND CONNECTIONS. 


be abolished. In Fig, 2 the terminals 7, 8 and 9 are permanently 
shert-circuited by each other; for the two-pole ccnnection, then, 
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that the speed changes from the smallest to the greatest without 
changing the direction of rotation; and when the motor is stopped, 
the transition from each greater to the next smaller speed is automatic 
and almost instantaneous, as the motor which has been changed from 
a smaller to a larger pole number acts as a generator and sends 
current into the system, until a speed has been reached which cor- 
responds to a larger number of poles. In general, the stray field 
coefficient is at least twice as great for double the number of poles, 
in consequence of which the starting current of the motor with 
short-circuited armature with double the number of poles, reduced 
to the same magnetizing current, is half as large as it is at a higher 
speed. This brings out the important advantage, that the motor 
starting at a small speed requires a reduced starting current com- 
pared with that required at greater speeds, so that this method in 
the case of short-circuited armatures, may be used for reducing the 
starting current. 

The advantages of the pole-switching method are particularly 
evident in the case of induction motors which have to be frequently 
stopped and started, as, for example, motors for cranes or railroads, 
in which the loss of energy at starting plays an important part. It 
must be clear that with a given power and using starting resistances 
in the induced circuits, the loss of energy in the starting resistances 
can be reduced to one-quarter or one-half by increasing the number 
of poles during the starting period, according to whether the number 
of poles at starting is four times or double that of the norma? 
number. The economy at starting can, therefore, be made equal to 
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the three currents enter through 4, 5 and 6, and besides the end 
7, 8 and 9, the ends 1, 2 and 3 are also short-circuited. For the four- 
pole connection the currents enter at 1, 2 and 3 and the terminals 
7, 8 and 9 are retained as the junction point. 

A still simpler connection was devised for motors which are to 
exert less power at high speeds than at low speeds, by employing in 
place of the star connection of the six coils, the delta connection, 
in which all six coils are permanently connected in series for two as 
well as four poles—in fact for any multiple of these numbers—and 
the currents made to enter at 1, 2 and 3 for the greater number of 
poles, and at 4, 5 and 6 for the smaller number. In this system, the 
current at no load is less for the smaller number of poles than for 
the larger number. This method is shown in Figs. 3, 4, 5 and 6. 

By making use of the new Oerlikon method of drum winding, 
the designer may vary the magnetic and electrical conditions of the 
motor to suit either the one or the other number of poles, by closing 
the winding advance of the separate winding elements to suit the 
pole division of the one or the other number of poles. Several motors 
for different requirements have been built with the ratios of 2: 4, 
4:8, 6:12, and these have proven the simplicity of the method. 

By using the earlier method of drum winding with two distinct 
windings, it is very easy to increase the number of speed steps to 
four, without increasing the number of terminals to an imprac- 
ticable and unmanageable point. For motors with four speed steps 
there are 2 x 6 terminals, which is no more than for four single 
motors. The motor has two distinct windings, each of which can be 
connected for two sets of poles having a ratio of 1:2. The switch 
for this purpose is a combination of two ordinary three-pole switches. 
This small number of terminals and contacts, combined with the 
single method of winding, which is entirely analogous to continuous- 
current armature windings, may be called the main features of the 
new system. The direction of rotation and the direction of the 
speed steps can be made to suit any particular requirements. The 
switch, however, is very simple if the speed steps are so arranged 


any series-parallel connection of direct-current motors, by employing 
ordinary types of motors. 





FIG, 3.—DIAGRAM OF CONNECTIONS, 


To demonstrate the utility of new types of Oerlikon induction 
motors, several illustrations with experimental data are herewith 
presented. In Fig. 7 is shown the first motor of this type, which 
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was built for experimental purposes. The motor is of the ordinary 
Oerliken type, which at a normal speed of 450 revolutions at 50 
periods, has a capacity of 8 hp. The motor weighs about 480 pounds 
and has an armature diameter of 10 in., the iron having a width of 
7 in.; the external diameter is 6 in. and the extreme length of the 
motor 19 in. The slots of the inducing portion carry the separate 
windings, one of which is intended for the pole numbers 12 and 6 and 
the other for 4 and 8. The winding was so chosen that the output 
of the motor was about 6 hp, at the higher speeds, 1,000 and 1,500, 
at which it was principally run, so that the stray field and current at 
no load were particularly small at these speeds. The rotor also 
contained two separate short-circuited windings, of the well-known 
Oerlikon bare-wire type. 

In the following table are shown the various values of the effi- 
ciency at full load and half load, the phase shifting, the maximum 
torque and the power exerted at starting. For each number of poles 
the table further gives these values after a three-hours’ run, as well 
as the temperature increase. 

The motor is now used for the operation of a lathe, and by using 
the delta connection can be so arranged that for the greatest pole 
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number the torque is decreased. The values for 6 and 4 poles, using 
the delta connection, are also given in the table: 


a sok Rios Paras OG RO EEE 1,500 1,000 750 500 350 
RY yy Ga eas aie ve ee aie Sea Oe 130 130 130 130 130 
Current at: 

MP EG Gos Caves 425-c elses baw ed } 4 2.3 1.8 1.5 1.5 

PE ee sa one sa ee Seca Sais ce aR aOR 25 25 25 25 25 
Skunt current at: 

NE ae IESE sido ariatnse aes via e eS 0.12 0.21 0.29 0.3 0.8 

ceca RR ee ea le aren od un ane 0.06 0.12 0.18 0.3 0.6 
Output in hp. at: 

SEEN s sek treason eae Se 2.9 3-15 4.2 $.3 4.2 

ET Gira = eS 5 Giane Sikh cane eid ere. Waters a 364 1.74 1.75 1.75 1.75 
Biicierncy in % at: 

ERD Gecie nins o.9.de riciavs.e 3 eine sie ene a 66 72 73 74 73 

EE ao Ss hatiacd aa Nia iites una ha NPR aos 59 71 74.5 76 74 
Temperature rise in armature after 2 hrs. 

at fol? load in closed housing in ° C.. 50 as yee eens 45 


The modification of this scheme of connection for single and two- 
phase motors may be easily figured out from the foregoing, as the 
new drum winding is treated the same as a ring winding having the 
same number of coils. 

In eomparing the induction motor with pole variation with a direct- 
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current motor with shunt regulation, the most striking difference 
in the methods of regulation lies in the fact that the induction motor 
operates with about the same magnetic flux in the air space no matter 
what the number of poles may be, and at the higher speeds, there- 
fore, will insure greater output and higher efficiency; while the speed 
of the direct-current motor can only be increased by decreasing the 
magnetic field, which makes greater output and higher efficiency 
impossible. In the method of operation an induction motor with 
two-pole variations would correspond to a direct-current motor 
with two commutators which may be connected in series or parallel, 
or a combination of. several direct-current motors. These two 
niethods, however, would entail costly and complicated construc- 
tions when compared to the shunt regulation and pole variation. 





Old Time Telegraphic History. 





The following account of a precious telegraphic collection now 
at Cornell University has been communicated to us for publication. 
As might be expected in this connection, the old controversy con- 
cerning the invention of the telegraph crops out, but it does not ap- 
pear that any new light is thrown on the subject. It may be well 
to recall here that in 1895 the Electrical World, with a view to 
placing on record in a complete and systematic manner the evi- 
dence pro and con relating to this historic controversy, opened its 
columns to representatives of the Morse, Vail and Henry families, 
and also invited contributions to the subject of the invention of the 
electromagnetic telegraph from several of the principal telegraphic 
authorities of the world. The result was a series of articles, ag- 
gregating sufficient matter to fill an octavo volume. Mr. Stephen 
Vail maintained the claims made for Alfred Vail, Mr. Edward Lind 
Morse gave testimony for Samuel F. B. Morse, and Miss Mary A, 
Henry set forth arguments in favor of Professor Joseph Henry. 
Other contributors to the discussion were the late Franklin L. 
Pope, Mr. Francis W. Jones, electrical engineer of the Postal Tele- 
graph Company; Herr Adolph Prasch, engineer of the German 
State 'Telegraphs; Mr. J. J. Fahie, of England, historian of the tele- 
graph, and Mr, A. M. Tanner, of Paris, France, well known as an 
authority with respect to priority of inventions. 

The discussion was closed by a rejoinder from each of the prin- 
cipal parties to the controversy. In view of the exceptional com- 
petency of the several participants in the discussion, their command 
of original sources of information and the thorough manner in 
which every issue was covered, this contribution to the subject may 
reasonably be considered a finality as a record of evidence and 
statement and criticism of claims. The following editorial sum- 
ming up of the discussion is reprinted from the Electrical World of 
December 28, 1895: 

“In our issue of last week the series of articles on ‘The Inven- 
tion of the Electromagnetic Telegraph’ was brought to a close, 
thus completing what may be truly consideréd one, of the most 
valuable contributions yet made to the history of a great subject. 
What conclusion may be drawn from the discussion depends en- 
tirely upon what meaning is given to the word ‘invention,’ as 
used by the various writers. To the reader of the series it is need- 
less to say that it has been employed in a number of senses, which 
necessarily follows from the wide scope of Morse’s activity and 
the many elements contained in the telegraph. The title of the 
series is in itself somewhat of a misnomer, as the claim for Morse 
of the broad title of ‘The Father of the Telegraph’ forms, directly 
or impliedly, no small part of the discussion. The various matters 
considered, in fact, include the conception of the idea of the trans- 
mission of intelligence by electricity, the invention of the first 
practical apparatus for the accomplishment of the idea, and the 
relative credit to be assigned for the various elements entering 
into that apparatus, aside from its special mechanism. 

“Taking up the latter point first, it would seem to have been 
somewhat needlessly introduced, for if special credit is conceded 
in one instance it can be claimed in endless succession in others. 
Claims for participation in the invention of the telegraph based 
merely upon the inclusion of the electromagnet as one of its 
parts are not stronger than would be similar claims for the prim- 
ary battery also employed by Morse. As credit for the battery 
would have to be apportioned to all who had part in its develop- 
ment, from Volta onward, so would that due on account of the 
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electromagnet have to be divided with Sturgeon, and in the same 
category would come other elements of the apparatus. 

“Secondly, as to the priority of conception of the idea of the 
transmission of intelligence by electricity, it is scarcely necessary 
to consider at length the claims made for Morse in this connec- 
tion. Herr Petsch quotes Wheatstone as saying in 1838, that he 
had then gathered the names of 62 claimants to the invention of 
the electromagnetic telegraph. Leaving aside, however, the 
numerous early speculations on the subject, it is to be noted that 
Sémmering, in 1809, actually constructed an electric telegraph, 
though an utterly impracticable one; Ampere, in 1820, and Schil- 
ling, before 1832, proposed definite forms of electromagnetic 
telegraphs, though impracticable of execution; in 1831 Henry in 
America, and a year later, Gauss and Weber in Germany, had in 
operation electromagnetic sound telegraphs that did not differ 
in fundamental principle from that in use to-day, though, as de- 
vised, impracticable of commercial application. The claims of 
Morse date from the year of the latter experiments, but it was 
not until four years later that his ideas took definite shape, which 
was also the same year in which Cooke took the Schilling tele- 
graph to England in order to develop it. In 1840 the Cooke and 
Wheatstone telegraph was first operated, and is to-day largely 
used in Great Britain. The Morse telegraph was first commer- 
cially operated in 1844, and is the telegraph of to-day, though in 
a modified form and with what the inventor perhaps consid- 
ered its most important feature omitted—the writing mechanism. 

“We now come to the most difficult question involved in the 
discussion—the invention of the apparatus itself. That the main 
principles of the electromagnetic writing telegraph as completed 
were the conception of Morse alone, cannot, we believe, be 
denied, and of the three men who assisted in making it commer- 
cially practicable two—Henry and Gale—never claimed to have 
rendered any inventive assistance, their services having consisted 
in giving advice with respect to scientific details having no con- 
nection with the system considered as an invention. The claims 
for Alfred Vail are, however, of a different character, relating, as 
they do, to the invention of the dot-and-dash alphabet, and the 
design in great part of the operative details of the apparatus as 
finally commercially perfected. 

“As to the claim with respect to the former, it was bitterly 
repudiated by Morse. Morse’s unquestioned prior invention of 
an ingenious sign code for the same purpose is presumptive evi- 
dence in his favor; the alphabet was patented in Morse’s name, 
and in a book written by Vail several sentences occur which, 
unless a most improbable construction is placed upon their mean- 
ing, specifically indicate Morse as the inventor, and with no quali- 
fication implying that the writer had any share in the invention. 
The only independent evidence against this is the testimony of 
one person, and rests upon his recollection a half century later 
of what occurred when he was a lad of fifteen. As to the part 
played by Vail with respect to the mechanical details of the per- 
fected apparatus, the great changes introduced after he became 
connected with the matter in 1837, together with what is known 
to have been his skill in mechanism and the acknowledgment by 
Morse himself of valuable aid received, all indicate that no small 
measure of the successful execution of the apparatus was due to 
him. It is possible that if Vail had not been called in, the Morse 
telegraph might not have been perfected in time to win the honor 
of having played the leading part in converting the world to teleg- 
raphy, and perhaps might even have been perfected independently 
of Morse. 

“Giving to Alfred Vail the largest possible meed of credit does 
not, however, detract from the honor of Morse as the inventor 
of the essential features of the system, for were credit for all the 
details, including the dry stylus, accorded to Vail, Morse would 
yet occupy a similar position with respect to electromagnetic 
telegraphy that Bell does to telephony, though, of course, with no 
such exclusive claims for originality. Even if the credit due to 
Morse for the invention of the system of telegraphy with which 
his name is associated were restricted to the minimum fixed by 
those who oppose the claims made for him, he would yet stand 
out the greatest figure in the pages of telegraphic history, and, it 
may be added, though perhaps foreign to the present subject, 
always remain one of the most inspiring examples of indomitable 
perseverance in the championship of an idea that America has yet 
produced.” ; 
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The library of Cornell University has recently secured by pur- 
chase, with income from the Sage endowment fund, an interesting 
collection of original letters and documents relating to the early 
history of the telegraph. There are five quarto manuscript vol- 
umes and a sixth volume of printed telegraph blanks, forms, an- 
nouncements, etc., entitled “Old Time Telegraph History,” collect- 
ed by Mr. John Horn, of Montreal. The arrangement is rather un- 
systematic, but with about 250 portraits and biographical sketches 
of early discoverers and experimenters in electricity, including 
Volta, Galvani, Mesmer, Wheatstone, Ampere, Ohm, and letters of 
Morse, Gale, Vail, French, Rogers, Wood, Cornell, Pell, House, 
Hughes, and others, the collection possesses much interest and rep- 
resents the expenditure of considerable time and labor. 

Mr. Horn was one of the early telegraph operators but more 
lucrative opportunities led him to devote his energies to other 
fields, and he is now enjoying the reward of well directed activities. 
He made some premature ventures into the field of journalism. 
In 1880 he mailed two hundred circulars announcing the Canadian 
Telegraph Journal, and received one subscription of $1 for six 
months, when he concluded that “the time had mot arrived for reg- 
ular publication of the proposed organ.” He was editor of the 
Canadian Electrical News, published at Montreal in 1884, but that 
paper lived only six months. 

The telegraphers electrical ball was a great event in New York 
City on January 24, 1868. Mr. Horn was the president. The dances 
were announced by the original Morse (or Vail) sounder, now in 
the National Museum at Washington, in a language mysterious to 
all but telegraph men. On this occasion the electric arc light was 
first used to illuminate a ballroom. The battery which furnished 
the current weighed a ton, and several days were required to pre- 
pare it for use. Carbon electrodes were used, and also metal elec- 
trodes to give colored lights by metallic deflagration. 

Prof. S. F. B. Morse was born in 1791 and died April 2, 1872. 
Whether he was the original inventor of the apparatus which bears 
his name, and which to-day in the opinion of those who control the 
telegraphic communication of this country, is the best for practical 
use, Prof. Morse was the first to establish a commercial line in this 
country. The story is that the invention was conceived during a 
voyage home on board the Sully in 1832 and resulted from conver- 
sations with passengers discussing recent discoveries in electricity. 

The first recording apparatus was made in 1835, but the whole 
plan of a telegraph was not completed until 1837. It was operated 
over two or three miles of wire at Morristown, and this is the story 
of it as told in the local newspaper: 

“The telegraph consists of four parts. ist. The battery, a Cruik- 
shank galvanic trough of sixty pairs of plates, seven by eight and 
a half inches each. 2nd. The portrule, an instrument which regu- 
lates the motion of the rule. The rule answers to the stick of the 
printers, and in it the type representing the numbers are passed 
beneath the lever which closes and breaks the circuit. 3rd. The 
register, an instrument which receives and records the numbers sent 
by the portrule from any distant station. 4th. A dictionary con- 
taining a complete vocabulary of all the words in the English lan- 
guage regularly numbered. The communication which we saw made 
through a distance of two miles was the following sentence: ‘Rail- 
road cars just arrived, 345 passengers. These words were put into 
numbers from the dictionary; the numbers were set up in the tele- 
graphic type in about the same time ordinarily occupied in setting 
up the same in a printing office.” The time of transmission was 
about half a minute. 

On June 24th, 1838, the first private exhibition was made in the 
Geological Cabinet of New York University, Washington Square. 
The apparatus at that time was entirely different from that used on 
the later Morse machine. There was no “Morse Key” and the re- 
corder was a mechanism carrying a pencil point which made v-shaped 
marks on a moving strip of paper. Only numerals could be sent, 
as there was no telegraph alphabet of dots and dashes. 

On the 24th of February, 1843, the Hon. John P. Kennedy, of 
Maryland, moved in Congress the consideration of a bill to appro- 
priate $80,000 to be expended under the direction of the Secretary 
of the Treasury for testing the merits of the telegraph. Hon. Cave 
Johnson, of Tennessee, moved an amendment that one-half the sum 
be given to a lecturer on mesmerism then in Washington, for trying 
experiments on mesmerism under direction of the Secretary of the 
Treasury. The Hon. J. White, of Ohio, ruled the amendment in 
order because “it would require a scientific analysis to determine 
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how far the magnetism of mesmerism was analogous to that to be 
employed in telegraphs.” But in February the bill passed the House 
89 to 83, and finally in the Senate. 

When the first line, between Washington and Baltimore, was 
completed, Miss Annie G, Ellsworth, the daughter of the Hon. 
Henry L. Ellsworth, Commissioner of Patents, who communicated 
to Prof. Morse the news of the passage of his bill, wrote the historic 
message, “What hath God wrought.” This message was sent by 
Prof. Morse from Washington at 8.45 A. M. on Friday, May 24, 1844. 

There is a specimen of the embossed Morse tape preserved in these 
volumes, part of a message sent by Prof. Morse’s own hand from 
Secretary of the Treasury Bibb to Henry J. Rogers, Assistant Super- 
intendent of United States Telegraph Lines, at Baltimore, April 
28, 1846. 

The reading of telegraph messages by sound was early attained 
by operators in this country, although it is but little practised in 
Europe even now. The Hon. Elijah Paine suggested to Prof. Morse 
the use of an organ pipe. Prof. Morse replied, July 13th, 1844, that 
the idea was feasible and stated that he had already used two bells 
of different tones and adds: “Indeed, I now often read by the sound 
of the lever without seeing the instrument.” 

The first public telegraph office in the United States, the Morse 
line being regarded as experimental, was opened by Messrs, Vail 
and Reid at Philadelphia in November, 1845. The Magnetic Tele- 
graph Company was the first commercial company, and its line 
between Philadelphia and Washington was completed in June, 1846. 
Mr. James D. Reid was the first General Superintendent of Tele- 
graphs. 

Telegraph business was apparently not conducted with any greater 
speed in those days than it is now, for as one glances over the old 
copies of messages written by Prof. Morse, many of them are em- 
bellished with pen sketches of cadaverous heads or skulls. The 
artist-professor must have possessed grewsome humoristic proclivi- 
ties, for the design of his prank can only suggest “dead head.” 

An original letter from Prof. Morse to Cyrus W. Field, delegate 
to the Telegraphic Convention at Rome, in 1871, contains these 
words, which seem worthy to be recalled: 

“Could there not be passed in the Great International Convention 
some resolution to the effect that in whatever condition, whether of 
peace or war between nations, the telegraph should be deemed a 
sacred thing, to be by conimon consent effectually protected both 
on the land and beneath the waters?” 

“In the interest of human happiness, of that ‘peace on earth’ which 
in announcing the advent of the Saviour, the angels proclaimed with 
“good will to men,’ I hope that the convention will not adjourn with- 
out adopting a resolution asking of the nations their united effective 
protection to this great agent of civilization.” 

Prof. Morse’s claims to honors and fame as inventor of the electric 
telegraph have been much disputed, and these volumes contain letters 
from several of his contemporaries which bear strongly upon this 
contention. Dr. Charles T. Jackson, of Boston, a man of high attain- 
ments in his profession, the discoverer of the anesthetic use of ether, 
and a geologist of note, was a passenger on board the Sully with 
Prof. Morse. In a number of letters dating from 1863 to 1872 he 
steadfastly claims that Prof. Morse got his ideas on that voyage from 
him. He asserts that Prof. Morse copied in his note book drawings 
made by himself, and that while he was bringing over an electro- 
magnet with two batteries and 1,000 yards of insulated wire, Prof. 
Morse did not know what an electro-magnet was. In the first letter 
Prof, Jackson writes: 

“As to my connection with the invention of the electro-magnet 
recording telegraph I would say that the idea of the plan originated 
with me and was by me communicated to my fellow passenger, 
Samuel F. B. Morse, Esq., a painter, who took much interest in it 
and followed me up pretty closely both on board ship and after my 
atrival in New York. © © °:% FS FP 26 
I think he did me great injustice, but still I have always been willing 
to allow him great credit for his mercantile enterprise in getting the 
government to help him to test the invention between Baltimore 
and Washington and for causing by his applications, others to make 
improvements upon my original method; for I have learned that 
he made no improvement upon it himself. Dr. Gale, Mr. Vail and 
some instrument makers seem to have effected the improvements for 
him * * * * * * * * © * * *® Posterity, I hope, will 
dc me justice, and the evidence of my claims is in print here and 
in Europe. I am sorry for Mr. Morse, for ‘he who does wrong is 
in the end the greatest sufferer.’ ” 
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In those days the Atlantic cable project had few friends and many 
enemies. Dr. Jackson was confident concerning a proposal which 
seems rather bold even in these days. He wrote: “We should per- 
mit no telegraph between here and England except through the 
Empire of Russia, and that is by far the most practicable and is sure 
to be completed in a few years.” 

The Hon, Harrison Gray Dyar, of New York, is said to have been 
the first to successfully telegraph legible signals. If this is true, 
and the fact seems well attested, he antedated Prof. Morse by nearly 
ten years. About 1826-7 he was engaged with others projecting a line 
between New York and Philadelphia, but owing to difficulties and 
annoyances of various kinds, he abandoned the enterprise. 

In a letter dated January 17th, 1872, replying to a request for a 
statement of his experimental work on the telegraph, he writes: “I 
have no desire to be presented in any way as one more wishing to 
claim credit of any kind therefor.” 

But the records of the United States Supreme Court in the case 
of the Morse partners against the House Telegraph Company, in- 
dicates that Mr. Dyar is deserving of recognition 1s a pioneer in this 
field. The record reads: 

“But the most surprising discovery on the subject about this period 
was by Harrison Gray Dyar, another enterprising American. In 
1827 or 1828 he is proved by Cornwall to have constructed a telegraph 
on Long Island at the race course by wires on poles, using glass 
insulators. Dr. Bell fortifies this statement, having seen some of 
his wires and understood its operation to be a spark, sent from one 
end to the other, which made a mark on paper prepared by some 
nes: *- *- =F eo 7 2 + 25 

“He used common electricity and not electro-magnetism, and 
but one wire which operated by a spark, which, after going through 
the paper chemically prepared, so as to leave a red mark on it, 
passed into the ground without a return circuit.” 

This is an exceedingly interesting paragraph. It apparently relates 
to the first recorded use of the ground return, the practicability of 
which is supposed to have been originally discovered by Steinheil 
in 1837. It is also remarkable that this first telegraph line should 
have been operated without electro-magnets, making a record on 
chemical tape, because, after all these years, this is precisely the 
method, only recently perfected, however, which represents the 
latest development of telegraphy. 

Alfred Vail was associated with Prof. Morse in the development of 
his apparatus at Morristown, N. J., and later on the Washington- 
Baltimore line. 

The original recording instrument used on that line in 1844, now 
in the National Museum, once had a paper attached to it bearing the 
following inscription signed by Alfred Vail: “This lever and roller 
were invented by me in the sixth story of the New York Observer 
office in 1844, before we put up the telegraph line between Wash- 
ington and Baltimore, and the same has always been used in Morse’s 
instrument. I am the sole and only inventor of this mode of telegraph 
embossed writing. Prof. Morse gave me no clue to it, nor did any 
one else, and I have not asserted publicly my right as first and sole 
inventor because I wished to preserve the peaceful unity of the in- 
vention, and because I could not, according to my contract with 
Prof. Morse, have got a patent for it.” 

In a letter to President Adams, of Cornell University, October 
18th, 1888, Mrs. Amanda Vail writes: 

“We keenly felt the injustice and (I might add also) ingratitude 
of Prof. Morse. After his decease, from time to time, I received 
letters from parties who had been associated with the telegraph 
soliciting the privilege of examining his (Alfred Vail’s) papers, 
with a view to publication, but my confidence in Prof. Morse’s asser- 
tions that he should write the history of the telegraph and do justice 
to Mr. Vail and not to allow anyone access to his papers, induced me 
to decline these requests. But an awakening came on the evening 
of roth of June, 1871, as I sat in the Academy of Music, New York, 
and saw Prof. Morse “telegraph around the world” on Mr. Vail’s 
original instrument, which I had taken from the cabinet, where he 
had so long before placed it, and which (by request) I had loaned 
for this occasion, and from which I had reluctantly torn that paper 
(see Mr. Pope’s article) and then for the first time read, “I am the 
sole and only inventor of this,” etc., and then address that vast 
audience with a mere allusion to Alfred Vail’s financial aid.” * * 

Referring to a work, “The Great Industries of the United States,” 
an article on the telegraph by Lyman W. Case, the writer, thus 
tells of its effect on Prof. Morse: ‘I am a living witness of the 
effect of this article upon Prof. Morse, when visions opened up to 
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him of receding glory. He sent for me and on his dying bed, with 
the fore finger of his left hand raised and moving to give expression 
to his words, he said, ‘The only thing I want to do now is justice 
to Alfred Vail.’ It was too late.” 

Mrs. Vail further relates that Mr. F. O. J. Smith, who gave Prof. 
Morse the first financial aid to prosecute his experiments, presented 
Mr. Vail’s claims to recognition in a pamphlet entitled “History 
Getting Right on the Invention of the Magnetic Telegraph,” a copy 
of which is preserved in these volumes, and at the time of his death 
had completed a work, “A Colloquial or Truthful History of the 
Telegraph,” but when persons who had assisted in its preparation 
called on his family and executors for the manuscript it had mysteri- 
ously disappeared and had never been found. 

She also says that Dr. Prime suppressed from his biography of 
Prof. Morse a chapter on Mr. Vail’s connection with the telegraph, 
written by Mr. Smith by request. 

There are several letters from the founder of Cornell University, 
Ezra Cornell. In one dated November 6th, 1871, he says: “It is true 
that I know much of the early history of the telegraph, which has 
not been published, and as it would not harmonize with the lauda- 
tion of Prof. Morse, now so popular, I have thought perhaps it is 
not best to hurry it up for public attention.” In a later communi- 
cation he tells the story of the first telegraph line. 

“Prof. Morse decided to lay the line from Washington to Balti- 
more, and let the contract to F. O. J. Smith, of Portland, Me., for 
placing the leaden tube containing the conductors in the earth two 
feet below the surface between those cities at a cost of $100 per mile. 
On investigation Smith found that it would cost him much more 
than $100 per mile to execute the contract and sought means to 
cheapen the cost of doing the work. At this juncture of the enter- 
prise he appealed to me for aid. I invented a machine and built it 
for him by which the pipe could be laid at about $10 per mile. 
Smith engaged me to go to Baltimore to take charge of the work 
of laying the pipe by the machine * * * * * * * * * * 
While visiting the works where the pipe was made with Prof. 
Morse, I noticed defects in the pipes which I thought would render 
them useless.” But Prof. Morse said his assistant, Dr. Fisher, had 
tested them and refused to consider it. I received the pipe at Balti- 
more and laid it with the machine beautifully. The pipe proved 
defective and worthless, as I had foreseen, and Prof. Morse proved 
the defects in the first mile of pipes laid. Before he discovered the 
defects, however, I had got the pipe laid as far as the Relay House, 
ten miles from Baltimore, and then I broke the machine for laying 
the pipe purposely, and to conceal from the public the failure of 
Prof. Morse’s plans for working the telegraph. 

“At the Relay House Prof. Morse convened his assistants and 
contractors, Smith, Gale, Vail and Fisher, and canvassed the situa- 
tion, which appeared as follows: $22,000 of the appropriation ex- 
pended, $8,000 only remaining, work all a failure, the wires only 
of value in further prosecuting the enterprise, and they in the lead 
pipe, where they could not be used. Prof. Morse and his three assist- 
ants, drawing salaries from the fund at the rate of $6,500 per annum.” 

The result was that Messrs. Gale and Fisher resigned and Mr. 
Cornell finished the line alone. 

There is a specimen of the tape of the rapid automatic telegraph 
devised by Mr. George Little, and for a time operated by the 
American Automatic Telegraph Company. The perforations are 
square and rectangular. It recalls an interesting bit of telegraph 
history. In July, 18690, Mr. William Orton, president of the Western 
Union Company, made a report to the stockholders to the effect that 
a new telegraphic bubble was to be floated, having for the inflating 
power a wonderfully rapid means for transmitting dispatches by the 
automatic process. He declared that the Western Union had dis- 
carded it as totally impracticable after thorough and exhaustive trials. 

In the following year the chief electrician of the Western Union 
officially reported that he had proved the utter impossibility of at- 
taining by any known means a greater speed than fifty to sixty 
words per minute automatically on 100 miles of line. But the same 
year the editor of the Scientific American declared that he had in 
his possession a perfectly legible communication by the American 
Automatic system sent at a speed of 100 words per minute from 
Washington to New York, 280 miles. 

In 1873 Mr. Orton conceded that the American Automatic system 
would send an equivalent of about 36,000 words an hour, over 300 
miles of line, with one wire, which would require eight Western 
Union wires and sixteen expert Morse operators. 





Vout. XLI, No. 3. 


The Cornell Library has a valuable collection of works on the 
telegraph in what is known as the Morse collection, being the works 
collected by Prof. Morse and presented to the library by Ezra Cornell. 
Many of them contain Prof. Morse’s annotations. 





The Armature Reaction of Alternators—X. 
(Concluded.) 





By C. F. GuILsert. 





PREDETERMINATION OF LOAD CHARACTERISTICS. 


E shall now proceed to apply our diagram to the Paderno 
W alternator of Brown, Boveri & Co. The published results 
of the tests made of this generator unfortunately do not 
comprise the wattless-current characteristic, and we are, therefore, 
limited to the short-circuit characteristic in the determination of 
the armature leakage e.m.f. and in calculating the armature counter 
ampere-turns by the formula previously given. The e.m.f. thus 
obtained will be somewhat greater than would be derived from the 
wattless-current characteristic, but it will be reduced about 20 per 
cent. to take count of the influence of the reluctance on the normal 
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FIG. I.—ARMATURE AND FIELD CHARACTERISTICS. 


flux. If it were a case of the predetermination of the load charac- 
teristic for a small power-factor, this method of reducing the leakage 
e.m.f. from the short-circuit characteristic would be objectionable; 
it is, however, applicable in the present case, where the power-factor 
does not go below 08. 

The accompanying table gives the different dimensions and data 
of the alternator here considered, as well as the excitations at no-load 
and under load. To calculate the armature m.m.f. we have. ex- 
pressed in ampere-turns, the following: 


F; 8 7 & Sin o . =. . 
i = .608 X V4 F —* = sie ¢. 
Since we can consider a = b, Fi = .608 X 30 X 60 X 1.414 = 1,550 
ampere-turns. Assuming the ratio ¥ to be .03 in short circuit, we 
a 

will have for the inducing m.m.f. necessary to counterbalance the 
induced m.m.f. 1,550 X 1.03 = 1,600 ampere-turns. 

For the calculation of the leakage e.m.f, the table gives an exciting 
current of 39.2 ampere-turns corresponding to a number of ampere- 


turns equal to 39.2 X 72.5 = 2,840. The difference, 2,840 — 1,600 = 
1,240, corresponds to a leakage e.m.f. of 2,600 volts, or 18 per cent. 


We will adopt the value of . = 15 per cent. 


Next will be taken up the determination of the armature and gap 
characteristic. The saturation being quite low, the armature char- 
acteristic comprising, as we have previously stated, the armature, 
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the gap and the part of the pole pieces traversed for the useful flux, 
will be a straight line. 

Fig. 1 represents at J on the left the no-load characteristic; this 
characteristic will serve, the armature characteristic being calcu- 
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lated, to determine the characteristic of the field alone. To deter- 
mine the armature characteristic it suffices to have a single point. 
The no-load e.m.f. is given by the formula, 
Bak xix Xa KS XK 20". 
The form factor k can here be taken at 2.48 which, it may be added, 
is the figure given by Arnold. For 1,450 volts, or 8,400 volts per 
phase, the necessary flux will then be 
8,400 X 10° 
# = 248 X 45 X 30 X 28 
The mean induction over all the surface occupied by an armature 


= 96 X< 10. 


or 9.6 X 10° 06 << 10° nin 
ole is then @ = = = 4,200. 1eé mean ga 
50 X 46 2,300 or 
supposed to include all the surface of one pole is given by the formula 
6 50 25 0 4 T . 
xP A a log ( +1) xX é€,, where e is the 
é I T 2 
miean gap, é: the real gap under the pole and h the extent of the 
: ; 6 6 
spreading (4 = 9 cm); from this we deduce e = 4 eee 
25 X 3.56 28.56 
: ,200 X 1.62 
= 1.62 cm. The number of ampere-turns is then $ ; = = 5,400. 


For the armature, the teeth and the pole pieces one can count 
on about 200 ampere-turns, which make a total of 5,600 ampere- 
turns. This figure permits us to lay down the armature characteristic 
II om the right of the figure, and from it to deduce with respect to 
the no-load saturation, the curve JJJ. To obtain from this last the 
field characteristic proper, it suffices to multiply the ordinate of 
curve JI] by the corresponding values of the Hopkinson coefficient. 
We will assume that this coefficient remains constant and we will 
calculate it for the value of the no-load flux. For this purpose, we 
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will first determine the permeance of the leakage circuits corre- 
sponding to a single pole. The permeance of the leakage circuit 
between two polar cores is, employing a simple formula given by 
Wiener, 


tla 


FP é& + “3a 


1 being the depth of the core, d its diameter and c the mean maximum 
distance between two neighboring cores. We have here | = 27 cm, d 
= 30 cm and c = I1 cm, whence 


P, = MAAXMWRXP — 28, 
9X9 
Between the sides facing the pole spread we have a permeance 


_4X 52X9_ 
21 


go; 


P, = 


finally, between the sides not facing, the permeance is 


4X 12.59 
P, = v = I0, 
21 X 125 2 


The total permeance is thus 285 + 90 -+- 10 = 385, or say, 400. The 
Hopkinson coefficient has consequently the value 
9.6 X 10° + 5,600 X 400 
9.6 X 10° 

The field characteristic is represented by JV in Fig. 1. We can also 
represent by wv the straight line corresponding to the field leakage, 
which should be such that for same m.m.f, the ratio of the leakage 
flux to the armature flux is .24. 

We are now prepared to calculate with aid of the diagrams and 
curves the excitation corresponding to different loads. The first 
case will correspond to a terminal voltage of 13,500, 64.5 amperes 
per phase and a power factor of .8. If we admit that the resistance 
of the armature, including therein the effect of foucault currents, is 
in the neighborhood of 2 ohms per phase, the corresponding ohmic 
drop will be about 200 volts. The voltage diagram (Fig. 2) is then 
easily constructed. We have O A = 13,500; A B = 200; BC = 


= 1.24. 


Y = 


2,170 X 3 = 2,300. The flux actually traversing the armature 


corresponds to a voltage O C = 13,900, which requires for the 
armature and the gap a m.m.f. of O C; = 5,350 ampere-turns. 


If we next draw parallel to B C a vector, C:D = 1,650 X $3.5 = 


1,750 ampere turns (the value of the ratio, z , with respect to the 


a 
normal flux has been taken at .07), the resulting m.m.f. is then O D 
= 5,900 ampere-turns, and the difference of magnetic potential 
between the horns is O E = 5,100 ampere-turns and corresponds 
to useful flux from the field capable of inducing an e.m.f. of 13,250 


p 





FIG. 2.—VOLTAGE DIAGRAM. 
volts. Adding to this flux the field leakage for 5,900 ampere-turns, 
as obtained from the construction before given, we have for the 
field a m.m.f. of 3,700 ampere-turns. We have thus a total of 
5,900 ++ 3,700 = 9,600 ampere-turns. The exciting current is then 


9600 
72.5 

The second case corresponds to a terminal voltage of 13,500, a cur- 
rent of 70 amperes per phase and a power-factor of .8. The voltage 
diagram (Fig. 3) gives an armature voltage of O C = 13,500. We 
have O Ci; = 5,950 ampere-turns and C,D = 1,910 ampere-turns, 
whence O D = 7,400 ampere-turns and O E = 5,800 ampere-turns. 
This last quantity gives by the construction indicated a m.m.f. of 


= 132 amperes. The value obtained on test was 135 amperes. 
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8,400 ampere-turns for the field. The total m.m.f. is then 7,400 + 
15800 





8,400 = 15,800, and the corresponding exciting current is 


218 amperes instead of 215, the value obtained on test. 
In the third case, the terminal voltage is 14,500, the current per 
phase 73.5 and the power-factor 8. The voltage diagram (Fig. 4) 
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FIG, 3.—VOLTAGE DIAGRAM. 


gives an induced voltage of O C = 16,300 volts. We have O GC; = 
6,300 ampere-turns and C:D = 2,020 ampere-turns, whence O D = 
7,800 and O E = 6,150 ampere-turns. 

This last quantity gives by the same construction a m.m.f. of 
11,700 ampere-turns for the field. The total m.m.f. is then 7,800 
19500 
72.5 
= 269 amperes instead of 256 as obtained from test. The difference 
is here greater than in the preceding cases. It may be remarked, 
however, that in laying down on Fig. 1 the data, that the char- 
acteristic corresponding to a power-factor of .8 and 73.5 amperes 
appears to pass below that for 70 amperes. This seems to indicate 


+ 11,700 = 19,500, and the corresponding exciting current is 
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a small error in the measurements for the case of 73.5 amperes, and 
we consequently think that the value calculated is as close to the 
real value as are the others. 

In conclusion, these numerical examples show the certitude that 
may be given to this method when it is employed with great exact- 
itude; and we do not believe that there has thus far been indicated 
a method as exact and at the same time so easy of application. We 
shall be most happy if the method will be of some service to engi- 


neers. 





Development of Telephony in New,York City. 





Incidental to the phenomenal growth of telephony lately in New 
York City, has necessarily been the creation of new exchanges 
by the New York Telephone Company. During last year we pub- 
lished an interesting article on this subject under the caption, 
“Housing a Modern Telephone Exchange,” by Mr. Herbert Laws 
Webb, describing several of these exchanges in Greater New York; 
and within a few weeks an illustrated description was given also 
of the new Morningside exchange. Now follows the new Harlem 
exchange, which is virtually a duplicate of the Morningside, and 
which was opened December 27. 

With the opening of this office, the Harlem district was enlarged 
by the transfer from Seventy-ninth Street of those subscribers 
within the block bounded by One Hundred and Tenth and One 
Hundred and Third Streets, Central Park and the East River. 


ELECTRICAL WORLD anv ENGINEER. 








Vor. XLI, No. 3. 





The district as it now exists consists of the block bounded by 
Lenox Avenue, Central Park, East One Hundred and Third 
Street and the Harlem River. The office is located in a four-story 
building erected for the purpose on a 50 x 100-foot lot, at No. 127 
East One Hundred and Twenty-fourth Street. 

The four floors of this building are arranged and used as follows: 
The top or fourth floor is one large room, which is used as the 
operating room. This floor, in order to allow the greatest possible 
amount of light and air, is designed with a high ceiling and with 
windows in the front, rear and one side of the room, and a skylight 
in the central portion of the ceiling. The room is kept supplied 
with fresh air by means of a ventilating plant, and the floor is 
covered with rubber tiling. 

The third floor is devoted to the operators’ quarters, and is sub- 
divided as follows: In the rear of the building is the operators’ 
sitting room, to which the operators may retire while not on duty 
at the switchboard. This is a room 14 x 32 feet, with windows on 
two sides. It is furnished with easy chairs, and newspapers and 
current magazines are kept on file for the use of the operators. Next 
to the sitting room is located the dining room. This room is 20 x 
33 feet, and is furnished with a sufficient number of dining tables 
and chairs to seat one-third of the operating force. Large steam 
coffee and tea urns are provided in this room and coffee, tea and 
milk are served to the operators free of charge during the lunch 
periods. Next to the dining room and with a door opening into 
the hall, is the locker room. In this room lockers are provided in 
which the operators leave their hats, coats and lunches while on 
duty at the switchboard, and where they leave their individual 
transmitter and receiver sets when they go home. Sufficient locker 
equipment is provided to furnish one locker for every two operators. 

In the front of the building on this floor is located the infirmary. 
This is a small room, 12 x 16 feet in size, to which the operators 
are taken in case of sickness. It is furnished with couches and easy 
chairs, and simple medicines are kept on hand for use in case of 
emergency. A large toilet room for operators is also provided on 
this floor. The floors of all the rooms in the operators’ quarters, 
except the toilet room, are covered with linoleum. The toilet room 
floor is finished with white tiling. The second floor of the building 
is one large room, and is used exclusively for terminal room equip- 
ment. The ground floor is at present not occupied. 

The following statistics may be given as to the switchboard and 
subscriber line equipment at this office: 


TAR GRRCIEY Or BOOED 6 6.5 65. 6 corse ee se one vam aN eos c's 7,200 lines 
* NE Se OID obo ois hb nd by aeSalde co W sone s aclnee 46 
cs a ORB os Sos Suse eke 66% 6 waae See's eater 22 
oe number of operators to be employed.................04. 135 
COE EL 3.5 65-5 9086-0000 8550 SOS RAGES CSS S be E Re Aeals 4,000 lines 
vg RANI Gs Jed MNMAEIDINDE 50:6 0 4 56: 01a, 6155 9 VWs Wh Bivins Ere Bae 28 
e TIRE Gh) eR SIND Ss ov eicic. tiniest ee dows a Rbarn dane Sans 12 
< MUMIUEr OF WORKING MED 545:6 <5 595:04-0 550s cmosleqainendes 1,789 
ss DUGIBEL GE WOTKIN GIRUODE 66.56 ccccccececcsa ee ceciuins 2,506 
- NUMDEP Of OPETAOTS EMPlOyed. 2... sees ececvcscos 59 


We are indebted to Mr. Frank H. Bethell, contract agent, for the 
above data, and learn from him that on January 1 the New York 
Telephone Company had under contract no fewer than 105,388 sub- 
scribers. 





Large Hydro-Electro Development in Connecticut. 





Work has just begun at Bull’s Falls, on the Housatonic River, 
three miles below Kent, Conn., on what is to be the largest water 
power plant in the State. A dam 200 feet long and 20 feet deep is to 
be constructed across the Housatonic and an immense water storage 
reservoir built. The water from this reservoir will be conveyed 
about two miles through a canal to the power house, where there 
will be a fall of 116 feet. This canal will be partly blasted through 
solid rock and will be 30 feet wide by 10 feet deep. The plant will 
generate 7,000 hp when run at its full capacity. The plan is to gen- 
erate electricity to sell over a wide area of Western Connecticut 
for manufacturing purposes, town and city electric lighting and 
trolley and third-rail roads. The work involves the outlay of fully 


$2,000,000. 
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German Ozone Waterworks. 





By Dr. Ic. ErtwEIn. 


T the beginning of August the ozone waterworks at Schierstein, 
Wiesbaden, were handed over to the city authorities for oper- 
ation. These are the first waterworks in Germany where 

ozohe is electrically produced from air and employed on a practical 
scale as a sterilizing and at the same time oxidizing agent. The 
works at Schierstein were erected for the City of Wiesbaden by the 
Siemens & Halske Company. A report of the electro-chemical 
department of the Berlin works of this firm published in Schilling’s 
Journal fiir Gasbeleuchtung und Wasserversoryung, 1902, No. 40, 
states that the plant was designed for a maximum capacity of 250 
cubic meters of water per hour. It is, however, only for large de- 
mands of water that operation at full capacity will be necessary. 
For the usual demand the output need only be 125 cubic meters per 
hour; this leaves a reserve of 100 per cent. always ready. 

The plant is divided into two independent units, each having its 
own machinery, ozone apparatus and towers. To guard against 
interruption of service the plant was designed so that the machinery 
of one-half can be substituted for the other, and by the simple closing 
of a switch the current generated by the dynamos of the first half 
can be led into the feed wires of the so-called reserve half. Also, 
the air or rather ozonized air systems of both halves leading to the 
two rows of towers can be interchanged. 

The direct and the alternating-current dynamos are driven by 
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FIG. I.—ELEVATIONS 


AND PLAN 


locomobiles ; the first operating the motor-driven force pumps and the 
other supplying current for the transformers. The high-voltage 
coils of the transformers (about 8,000 volts) are connected with the 
ozone apparatus, the ozonized air from which is forced into the 
towers. Here, in rising, it comes in contact with trickling water, 
is partly absorbed and performs its sterilizing function. The clean 
water flows into collecting wells and from there on to the high reser- 
voir. 

The plant covers a ground area of 510 square meters, and as shown 
in Fig. 1, is divided by walls into a machine room, ozone apparatus 
and transformer room, and room containing the sterilizing towers. 
The machine room contains two 60-hp Wolf locomobiles, 2 direct 
and 2 alternating-current generators, 2 electrically-driven cen- 
trifugal pumps, and 2 blowers for the air of the ozone apparatus. 
The ozone apparatus room jis two stories high, contains 48 ozone 
units, which are divided into two groups by a passageway. Each 
half, therefore, contains 24 units arranged in four rows, as shown in 
Fig. 2, and connected with the high-tension side of a transformer 
in groups of eight. The ozonized air produced by this group of 


eight ozone apparatus is delivered to one sterilizing tower. 
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The ozone apparatus employed are of the Siemens tube type (glass 
one side, metal on the other) with one side of the high-tension circuit 
grounded, because the discharging surface is water cooled. The 
ozone tubes are contained in a cast-iron box divided into three 
compartments; a completely enclosed inner compartment contains 
8 ozone tubes tightly screwed in; an upper part acts as an air- 
distributing reservoir and a lower part forms the ozone-distributing 
reservoir. The upper chamber also contains the ungrounded ter- 
minal of the high-tension line, which is well protected from all 
contact. On the bottom of the lower part are placed the high-tension 
cylinders with their rod-shaped glass insulators; also a safety device 
against short-circuiting from in-leaking water. The cover, iro. 
side and the bottom of the cast-iron case are of thick plate glass, so 
that the bluish light of the ozone tubes, a sure sign of the perfect 
working of the apparatus, can be immediately seen by the attendants 
on entering the usually dark room. 

One terminal of the high-tension line Leing grounded and the 
ungrounded line and its connections being inaccessible, the ozone 












apparatus can be handled and if neces- 
sary exchanged without fear of any per- 
sonal injury resulting. Main pipes run- 
ning parallel with the rows of apparatus 
and connected to them by branch pipes 
serve to supply the air and distribute the 
ozonized air from the ozone boxes. The 
sterilizing towers, constructed of brick, 
are arranged in two separate rows of 4 
towers each, as shown in Fig. 3, one of 
which is always held in reserve. Two 
cross walls divide each tower into 4 com- 
partments or pits into which flows the 
pipe water from a kas: situated above 
them. The pits are filled in to a height 
of 2 meters with coarse gravel, through 
which the water trickles down and comes 
in contact with the ozonized air, forced 
upward at a small pressure. 

The water supply to each tower can be automatically shut off by 
an electrically-actuated conical valve, should the operation of its 
group of ozone apparatus be interrupted. Forty-two cubic meters of 
water flow through each tower per hour, while 80 cubic meters of 
air pass in an opposite direction during the same time. Underneath 
each tower is a basin for the filtered water, discharging by means of 
an overflow into a common collecting pipe leading to collecting wells 
and from these the water is pumped to a high reservoir. 

To guard against interruption of service through some fault of the 
electrical apparatus, or should the air to the sterilizing towers be 
interrupted, appliances are installed to close, in each case, the valve 
of the water supply pipe leading to the towers. When the current 
supply is broken, a magnet releases a lever, thus closing the circuit 
operating the electrically-controlled valve. An accident happening 
to the blowers and shutting off the ozonized air, releases a flap valve, 
otherwise held suspended when operating, and thus completing the 
circuit and closing the supply of water. In both cases a bell rings 
and continues ringing until the fault is located or remedied. These 
simple and easily-controlled safeguards, make it, therefore, impos- 
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sible for any water which has not beet subjected to the sterilizing 
influence of the ozone, to enter the high-pressure service. 

The power consumed by the plant is as follows: Each half has 
a capacity of 125 cubic meters of water per hour at about 50 hp, 
of which 27 hp is taken by the ozone apparatus; 22 hp is used by 
the electrically-driven pumps and the balance is consumed by the 
air and blower system, boiler feed pump and feed water filter. 

The cost of operation at Schierstein (on the basis of a 7.7 pounds 
of steam per pound of coal, at $5.00 per ton, and a capacity of 250 
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FIG. 2.—OZONE APPARATUS. 
cubic meters per hour), working with Wolf condensing locomobiles, 
is .3 cent. per cubic meter of water. Of this the ozone production 
cost is .1 cent for coal. At this price, to which 4 per cent. interest 
and amortization (3/10 per cent.), amounting to .12 cent. are added, 
it must be taken into consideration that the Schierstein plant, owing 
to the fact that for particular reasons it could not be connected with 
an already existing waterworks, has pumping duties to perform 
which are not part of an ordinary ozone waterwork. 

Extensive investigations of the bacteriological effects produced 
by the ozone plant were made at Schierstein during the operation 





FIG. 3.—WATER-SUPPLY CONTROLLING VALVES. 

tests by Pro. Proskauer and staff, Dr. Shiider, of the Institute 
(Koch) for Contagious Diseases, Berlin, and by the Fresenius 
Institute, which were altogether satisfactory. The results obtained 
by the above-named investigators verify the results already obtained 
in Martinikenfelde and those the Imperial Board of Health had 
also previously gained, namely, that ozone of the concentration as 
obtained by means of the Siemens apparatus and employed in ster- 
ilizing towers with suitable gravel filling, destroys all the bacteria 
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of a pathogenic nature and almost all the water bacteria except a 
few resisting but harmless ones. 

As an addition to the above account of the ozone works at Wies- 
baden-Schierstein, brief mention may be made of the ozone water- 
works at Paderborn, also erected by the Siemens & Halske Company, 
and which were placed in operation a month later. The sterilizing 
parts of the Paderborn plant are duplicates of those -at Wiesbaden, 
except that the sterilizing towers differ a little in the employment of 
a cascade overflow (Fig. 4), by means of which the water is freed 
of all traces of ozone. 

Reasons of a hygienic-prophylactic nature necessitate this treat- 
ment of the Paderborn well water.. The ozone works have a capacity 
of 50 to 60 cubic meters of drinking water per hour. The plant 





FIG. 4.—STERILIZING TOWERS AND OVERFLOW. 


operates 9 Siemens box type ozone apparatus (three being in reserve) 
with two sterilizing towers. The electrical part, consisting of direct 
and alternating-current machines, 2 blowers, 3 transformers and 
the automatic safety devices against interruption, is driven by a 
gas engine. The cost of operation at Paderborn is a trifle higher 
than at Wiesbaden; the amount of ozone per cubic meter is, how- 
ever, on the other hand, less, so that the cost per cubic meter of 
water is about the same. Taking the cost of a hp-hour at Wies- 
baden as a basis, the cost of a cubic meter of water, including in- 
terest and amortization, will be about .3 cent. With the establish- 
ment of the works at Wiesbaden and Paderborn, the ozone process 
has advanced from the laboratory to one of practical usefulness, and 
enters into competition with the old methods of water filtration, 
especially sand filtration. 

If continued service with ozone, bacteriologically and technically, 
proves to be that which has thus far been experienced, it will then 
be a desirable aid to the sanitary engineer and play an important 
part in many cases of surface water supply. 





High-Tension Switching. 





By J. N. KELMAN. 


S the subject of high-tension switching is of considerable in- 
A terest to electrical engineers generally, and to those who have 
to handle long lines with their attendant high voltages par- 
ticularly, it may therefore be of interest to your readers to know that 
at the Colgate Power House of the Bay Counties Power Company, 
Yuba County, Cal., several circuits varying in length from 60 to 160 
miles are run off the same set of 45,000-volt busbars, and these 
circuits are switched in or out as easily and with as little disturbance 
as in the case of an ordinary low-voltage distributing circuit would 
cause. 

There being no switch on the market that would do the work 
required, special oil switches were designed by the writer, and these 
handle the high voltage and heavy current so easily and satisfac- 
torily that the power house attendants think no more of opening a 
short circuit with 12,000 kw behind it than they do in switching a 
generator on or off the 2,400-volt busbars. The current flowing into 
a short circuit varies from 200 to 300 amperes at from 40,000 to 
35,000 volts, depending on the nature of the short-circuit, the voltage 
normally carried being 45,000. 

One of these switches which has been in service over six months 
has opened the circuit 97 times in all with never less than 25 amperes, 
a number of times with 60 amperes, and 6 times under a short circuit 
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with from 200 to 300 amperes. So completely has the carbonizing of 
the oil been overcome that the oil in this switch, which has never 
been changed, is perfectly free from carbon and is as clear and good 
as the day it was put in. These switches have been given a more 
severe test than any switch on the market to-day, being tested at 
60,000 volts under short circuit with 2,000 kw behind them. Three- 
pole switches are used, experience having proved that they are better 
than single-pole. 





Cooper-Hewitt Static Converter. 





It is rare that a new discovery and particularly one having a 
direct practical application, is so revolutionary in character that 
difficulty is experienced in assigning a name to the apparatus em- 
bodying it. This, however, is a case not only with the apparatus 
but with the phenomena of a remarkable system for current con- 
version which Mr. Peter Cooper Hewitt has developed as a result of 
his investigations of the properties of mercury vapor tubes. Briefly, 
the system is one for the conversion of alternating into direct cur- 
rent, the central feature of which consists in the utilization of peculiar 
properties of electrodes sealed in a receptacle containing vapor at a 
certain degree of attenuation. Under this condition, the electrodes 
act as electric valves, permitting passage to one portion of the alter- 
nating wave and suppressing another portion. The apparatus cannot 
properly be correlated with the usual rectifier, if for no other reason 
than that it does not modify the original frequency, the direct pul- 
sating current having the same frequency as the alternating current 
which is converted; nor with the electrolytic rectifier, since there 
is no electrolytic action. Until a better name is suggested, the term 
“static converter” may be applied in view of a certain analogy of 
conversion with respect to the rotary converter. The remarkable 
feature of the system is the extreme simplicity of the apparatus. A 
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I.—STATIC CONVERTER. 


converter for 200 lamps, for example, is little larger than a 100-cp 
incandescent lamp, is even more simple in construction than the 
latter, and weighs but a few pounds. Merely as an interesting com- 
parison, it may be observed that a rotary converter of the same 
capacity would weigh in the neighborhood of 700 pounds. 

Fig. 1 shows a static converter having a rated capacity of 8 kw. 
The vapor globe is 7 in. in diameter and about 9g in. in extreme 
length. The weight is about 3 pounds. At the top are four sealed- 
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in electrodes with iron cup terminals. One of these is merely used 


in starting up, as will later be described, and the other three are for 
. 1 





FIG. 2.—DIAGRAM OF CIRCUITS. 


connection to the three leads of a three-phase circuit. At the bottom 
is a mercury electrode to which one side of the working circuit 


connects. 
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FIG. 3.—E.M.F., CURRENT AND WATT CURVES. 


Fig. 2 is diagram of the circuits. Nos. 1, 2 and 3 are the circuits of a 
Y-wound, three-phase generator, the leads of which connect to the 
static converter electrodes, 1, 2 and 3. One side of the working 
circuit is connected, as above stated, to the lower or mercury elec- 
trode of the converter, and the other side to the neutral point of the 
Y-winding. The working circuit is shown to contain an incandescent 
lamp, a direct-current motor and a storage battery. The fourth 
electrode on the top is only used in starting up, when it is connected 
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for a very short period to a circuit including a “choke” or “kicking” 
coil. To start the tube a higher voltage than the normal running 
voltage is usually required; this voltage is supplied from the aux- 
iliary circuit during the very short period necessary to produce 
the proper condition in the tube to start up the discharge from the 
normal circuit. The means may be similar to those employed with 
the Cooper-Hewitt vapor light, and, as in that system, can be made 
entirely automatic in action. 

With the converter shown, as many as 180 16-cp lamps have 
been operated at full candle-power; this was the limit of the capacity 
of the generator supplying alternating current, the indication being 
that the tube could have carried even a larger load. Very shortly 
after the converter is in circuit it attains a normal temperature at 
which it will operate indefinitely. ‘bhe amount of heat to be dissi 
pated at the converter is a direct function of the drop of about 14 
volts, and the dimensions of a converter can be quite accurately 
fixed to dissipate the heat incident to a given maximum load. 

A striking peculiarity of the system is the fact that the drop in 
voltage between the upper. electrodes and the mercury electrode 
is approximately constant at all loads on the converter. That 
is to say, this drop remains the same whether the current 
passing is that for one lamp or for 180 lamps. At present this drop 
is about 14 volts, but late experiments have indicated a possibility 
of reducing this considerably, even to as low as 6 volts. Assuming 
the former figure the efficiency of the present apparatus can be very 
simply determined. The converter illustrated has been operated at a 
voltage as high as 1,800, in which case the efficiency passes 99 per 
cent., while at 600 volts it would be about 95 per cent. It follows 
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FIG j E.M.F., CURRENT AND "WATT CURVES, POLAR CO-ORDINATES. 


from the above that the voltage delivered to the working circuit is 
constant whatever the load on that circuit, and measurements have 
shown this to be actually the case. Experiments indicate that the 
converter in its present form is capable of handling commercially 
voltages up to 3,000, and that with further improvements the range 
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may be extended to 10,000 volts. Up to the present stage, only glass 
receptacles have been used, but the principle admits of the use of steel 
shells, in which: case the shell would form the negative electrode, 





FIG. 5.—STATIC CONVERTER OPERATING LAMPS AND D. C. MOTOR, 


the positive electrodes entering through in- 
sulating material, such as glass or porcelain. 

Figs. 3 and 4 are curves laid down from 
data taken with a converter in regular oper- 
ation, the data being applied to rectangular 
co-ordinates in Fig. 3 and to polar co-ordi- 
nates in Fig. 4. The curves 1, 2 and 3 rep- 
resent the waves of the e.m.f. generated in 
the three Y-windings of the generator. 
Curve 4 is the e.m.f. wave corresponding 
to the generator terminals of windings 2 and 
3, the other corresponding curves of the 
outer three-phase circuit not being laid 
down. a, a, a are the three e.m.f. waves 
corresponding to measurements taken 
across the converter. The e.m.f. curve 
of the working circuit is shown in heavy 
line, the corresponding current and watt 
curves being shown in dotted and broken 
line, respectively. The same explanation 
applies to the polar curves. 

The form of the curves a, a, a indicates 
very clearly the electric valve action of the 
electrodes in suppressing one portion of the 
alternating-current wave. This action is 
visually apparent at a very low frequency, 
when the succession of impulses from the 
several upper to the lower electrode can be 
followed by observing the vapor streams. 
It is interesting to note that the mass of 
mercury forming the lower electrode has a 
motion of rotation, the angular velocity of 
which varies with the frequency. 

By reference to the curves it will be seen 
that the effective voltage of the pulsating 
current corresponds exactly to that gen- 
erated in the sections of the Y-winding of 
the generator. In the machine used in 
these particular tests, the latter voltage was 
110, the delta voltage at the terminals of the 
machine and the upper electrodes 193, and 
that of the pulsating direct current 110. 
In this, as in all other tests with similar 
tubes, the drop between the upper and 
lower electrodes was approximately 14 volts. 

It will be noted that the curve in the working circuit corresponds 
to a direct pulsating current. If more than three phases were deliv- 
ered to the converter, the working e.m.f. would, of course, have less 


difference between its maximum and minimum value—that is, the 
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current would more nearly approach a continuous current. In this 
respect the action of the converter may be compared with that of a 
commutator, a three-phase converter corresponding to a three-part 
commutator, a six-phase converter to a six-part commutator, etc. 
It has been found that a pulsating current is most efficient in charg- 
ing storage batteries, and for this purpose the converter in its present 
simple form is directly applicable. 





The Construction of Aerial Telephone Lines—I. 


By ArtHur V. Assort, C. E. 


HE pole line is the oldest form of electrical circuit and is so 

. familiar as seemingly to merit but slight attention. Owing 

to its cheapness the pole line is universally adopted where 

but a few circuits are needed and as it is subjected to destructive 

forces of greater number and intensity than those which prey upon 

conduit lines, there is more opportunity to exercise ingenuity in 
the construction of the best line for the least expense. 

Two general types of pole lines are now commonly accepted— 
the city type and the country type. Few towns of less than 35,000 
or 40,000 inhabitants require electrical circuits to be placed in under- 
ground conduits. In the environs of the largest cities exists a zone 
of too low a telephonic density to warrant conduit construction, and 
in which the pole line is the not only permissible, but is the only 
economic expedient. Pole lines for such locations will necessarily 
carry, comparatively, a large number of circuits. They must be so 
designed and built as to be substantial and secure, and must present 
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FIG. I.—POLE LINE, AMSTERDAM AVENUE, NEW YORK CITY. 


as neat and trim an appearance as is possible under the circum- 
stances. The restrictions of city streets are such as to render it 
difficult to secure space for anchoring and guying, which would be 
common in the open country. These conditions impose so many 
limitations upon pole line construction as to make the city line require 
considerable engineering, and that of no mean order. Examples of 
well constructed city lines are shown in Figs. 1, 2 and 3. Fig. 1 is 
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the beginning of the long-distance pole line on Amsterdam Avenue, 
New York. The pole in the foreground is the terminal pole on 
which all of the open wires terminate, and are here connected by 
bridle wires to the underground cables, which are carried through 
iron pipe along the side of the pole to about 15 feet above the side 
walk. The cables run into the cable box and thence are bridled to 
the open wire lines. Such a pole must withstand the entire stress 
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FIG. 2.—ANOTHER VIEW ON AMSTERDAM AVENUE. 


due to the tension of all of the open wires. Fig. 2 is another view 
of the Amsterdam Avenue line taken further north and shows the 
line as it passes over some of the hilly portions of the city. Fig. 3 
is portion of a pole line in Chicago, running south on Indiana 
Avenue, carrying a branch line running east and west and is a 
good example of the best type of city construction. 

The average city line is expected to carry from 50 to 100 wires. 
It must be high enough to give ample room beneath the lowest 
of its circuits, for the most extraordinary city traffic. Such a line 
is sometimes burdened with the weight of half a dozen aerial cables, 
so that the stresses which it is called upon to resist, particularly 
during a winter blizzard, are considerable. City lines, therefore, 
must be designed from an entirely different standpoint from ’cross 
country ones; they must be higher, stronger and better appearing. 
’Cross country lines average half or less than half as many wires, 
they extend along rural highways or over private right of way 
where there is ample room for guying and staying at corners and 
curves, and owing to sparsity of settlement it is unnecessary to pay 
as much attention to appearance as in a town. 

During the recent marvellous development of telephony a very 
erroneous, though equally plausible idea of the requirements of 
the telephone plant has arisen. For example, a few of the inhabi- 
tants of some rural district, decidedly in advance of average in 
intelligence, activity and enterprise, perceive the advantages of 
mutual intercommunication. They buy half a dozen telephones 
and installing them, themselves, in series on possibly the strands of 
a barb wire fence, can, under favorable circumstances, succeed in 
talking with each other. Encouraged by this success, they proceed 
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to gather in their neighbors, imagining that because half a dozen 
telephones sometimes talk an exchange of perhaps 200 or 300 sub- 
scribers can be served in a somewhat similar fashion. ~ But now the 
conditions are completely changed. A man who is riding a hobby 
will accept with delight annoyances and discomforts that he will 
not for a moment tolerate in a service rendered to him by others, 
and for which he is expected to pay. The difficulties and expenses 
of a telephone system vary nearly with the square of the number of 
instruments installed. A service, which might be perfectly satis- 
factory to a few co-operative owners, is totally inadequate when 
applied to a larger number, from whom rental is demanded. Many 
telephone companies are created by the combination, and amalga- 
mation of a number of isolated groups of stations, that in a greater 
or less degree have come into being by the process described. When 
such an incorporation occurs, it has been the universal experience 
that it is necessary almost immediately to rebuild the entire plant, 





FIG, 3.—POLE LINE IN CHICAGO. 

particularly the aerial portions thereof, in order to render a service 
that shall be even remotely acceptable to subscribers who are now 
expected to pay a fair remuneration for the service rendered to 
them. In a rural district the wire plant is on the whole the most 
important part of the entire installation. The switchboard may be 
compressed within a few square feet of surface in the rear of an 
office or drug store. It is of comparatively simple construction, 
easily supervised and not liable to many difficulties, but the pole 
line ramifies through all the surrounding country and unless it is 
built in a strong and substantial manner so much time will be spent 
in clearing trouble, and there will be so much complaint and dis- 
satisfaction from subscribers that the debit side of the profit and 
loss account will, at the end of the year, assume most alarming 
proportions. “What is worth doing at all is worth doing well” is 
one of the truest aphorisms, and is truer of a pole line than almost 
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anything else. But like every other structure the pole line is sub- 
servient to the laws of design, and that line is the best, which, while 
entirely adequate to the purpose, requires both the least investment 
and least annual expense. Now the foundation for the pole line is 
the pole, and it must be sufficiently to its burden, therefore the 
strength of poles is the first consideration. 

Stresses——The poles of an open wire line are subjected to four 
stresses. Ist. Each pole must, as a column, support the weight of 
all the wires, cables, cross-arms, pins, insulators, etc., with which 
it is burdened plus all the weight of snow and sleet, which may 
accumulate on its circuits. 2nd. Each pole may be subjected to 
longitudinal strain, due to the tension of the wires and cables form- 
ing the circuits which it supports. In well-constructed pole lines 
the tension upon the various circuits should be neutralized before 
the wires or cables are fastened on the cross-arms, by allowing 
each to slip to and fro until it adjusts itself in such a position as 
to bring nothing but vertical stress upon the cross-arm. But either 
from carelessness in adjustment, or from subsequent changes in ten- 
sion due to various causes, upon the spans on either side of the 
pole, it is not uncommon to find the poles subjected to quite a 
severe longitudinal strain. 3rd. Wherever there is any change in 
direction in circuits, such as is required by a curve, or the turning 
of a corner in the location of a route, all of the resultant tension 
of the circuits will fall upon the poles, planted along such portion 
of the line as is included in this change in direction, and must either 
be met by the actual resistance to bending offered by the pole or 
cared for by proper guying. 4th. Each pole will be subjected to a 
lateral stress due to the wind pressure against the surface of the 
poles, cross-arms, etc., due to the heaviest gale that may blow. 
It is this stress that usually wrecks a pole line, for it is very rare 
that either of the other causes is sufficient. 


— 


New Telephone Patents. 





The first issue of the United States Patent Office of the new 
year, that of January 6, brings forth three patents relating to the 
field of telephony. “Automatic Conversation Counter” is the sub- 
ject of one granted to J. H. Meyer, a subject of Germany, and consists 
of a message counting device at the subscriber’s premises and certain 
keys and relays at the central office whereby a subscriber receives 
notice, when the desired party is waiting for him, to operate his 
counter, thus automatically completing the talking circuit. This 
system as developed evidently applies only to magneto systems, 
although one of the claims could be so construed as to apply to com- 
mon battery systems. Mr. Meyer accomplishes his desired results 
as follows: 

In the line at the subscriber’s instrument is placed an indicator 
adapted when energized by the flow of direct current to display 
before a window in its case a legend, “Please Call.” In addition 
to the usual instrument circuits, an open branch circuit is arranged 
so as to include the operating magnets of the counting device, and 
a normally open contact, controlled by the automatic switch of the 
hand generator in a manner to be momentarily closed just before 
the beginning and just after the ending of the generation of current 
by the magneto.. In addition, a contact device is interposed in one 
side of the line as it enters the subscriber’s instrument. This is so 
arranged that the contact will be momentarily broken at the com- 
pletion of a count upon the dials of the counter. 

At the central office the connecting cord circuit listening keys 
have associated with them relays and a battery used for counting. 
The relays have their windings and contacts so arranged that when 
the relay is once operated the flow of current from the counter 
battery, through the coil and contact of the relay in series, will cause 
the relay to be locked in the operated position until the circuit has 
been broken at some other point. Now the circuit of this relay is 
completed over the subscriber’s line through his indicator, his re- 
ceiver, the above-mentioned line contact controlled by the counter, 
and thence back to the counter battery; and the original operation 
of the relay is performed by a connection, either mechanical or 
electrical, between the listening key and the relay. This connection 
is so designed that the act of disconnecting the operator’s set from 
the connecting cords causes the operation of the relay. Thus, when 
the operator has secured the desired subscriber, in cutting herself 
from the circuit she operates the relay, locking it up, and through 
its back contact breaking the talking connection between the two 
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subscribers’ lines. Now the flow of current toward the calling party 
sets his indicator, and instructs him to call, ‘and in complying he 
closes the branch circuit through the counter magnet. The counter 
thereupon operates, breaks the line contact associated therewith, and 
momentarily opens the circuit. ~- This allows the relay armature to 
return to the normal or unlocked position, thus completing the 
talking connection. “ 

The chief novelty in a receiver holder patented to J. B. McClain 
is in the multiplicity of adjustments. This holder consists of a base 
adapted to be screwed to the wall beside a wall telephone and secured 
to which by a clamping ball and socket joint is a telescoping arm. 
At the extremity of this arm a revolvable plate is attached, this 
carrying forks to hold a hand receiver. Three latches are provided, 
one to lock the socket joint, one to lock the telescope joint and 
the last to lock the revolving plate. Probably the point that will 
strike the practical telephone man most strongly is the question, 
“Why all this paraphernalia when the head receiver is within the 
reach of all?” 

Fig. 1 shows the circuit of Mr. Dean’s busy test system, together 
with two subscribers’ lines of the Kellogg two-wire, central energy, 
switchboard. system, for which the invention is particularly adapted. 
As evident from the figure, the test rings of the switchboard multiple 
jacks form part of the subscriber’s line circuit, and the shunting 
of any considerable current from this point to ground for test pur- 
poses, will be accompanied by a click at the subscriber’s telephone. 
To avoid this click, a relay, +, of high inductance and resistance and 
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Changes at the Stevens’ Institute of Technology. 





A number of changes in the roster and the faculty of the Stevens’ 
Institute, Hoboken, N. J., have been made in order to take care of 
the Jarge increase in the size of classes, and also to generally broaden 
the course of instruction. The Department of General Physics has 
been separated from that of Applied Electricity, and Dr. William 
E. Geyer has been appointed professor of general physics. In addi- 
tion to the regular lectures on physics, Dr, Geyer will deliver the 
lectures on electricity, formerly given by the late President Morton, 
and will also take charge of a physics laboratory course for the 
sophomore class. Former Assistant Professor Albert F. Ganz 
has been appointed professor of applied electricity, and former In- 
structor William Moore assistant professor in the same department. 
The laboratory work in applied electricity, formerly given in the 
senior year, will now be distributed over the junior and senior years. 

President Humphreys has begun a series of lectures on business 
methods to the senior class. In the lower classes additional time 
has been assigned to English and to mechanical drawing. Dr. F. L. 
Sevenoak, vice-principal of the Stevens’ Preparatory School, has 
been appointed assistant professor of English literature and will 
assist Prof. Wall with the new work in English. Former Instructors 
C. L. Gunther and E. R. Knapp were also promoted to the grade 
of assistant professor. 

An extra hour per week has been allotted to the sophomore and 
senior classes for special lectures on engineering subjects to be 


DEAN TESTING SYSTEM. 


connected to the tips of the plugs of the various calling cords 
through the back contacts of the relays, k', one of which is asso- 
ciated with each such calling cord, is provided. Now, when the 
operator tests a line with a calling plug, she touches it to the ring, 
dz, of one of the jacks of the desired line, when if that line is busy 
and battery potential, therefore, exists upon the test ring due to 
the operated condition of the relay, az, a current will flow through 
the relay, +, to ground. This current will be of such small mag- 
nitude and will come to its maximum so slowly, because, respectively, 
of the high resistance and high inductance of the relay, x, it will not 
cause a disturbance at the subscriber’s station. It will, nevertheless, 
cause the relay, +, to operate and through its contacts close a circuit 
through the tertiary winding of the operator’s induction coil, thus 
producing the required click or test. 

Each individual feature of this invention has been known and used 
for a long time past, but the combining of them into their present 
form to serve the specified end comprises the novelty of the in- 
vention. Mr. Dean has assigned his patent to the Kellogg Switch- 
board and Supply Company, of Chicago. 





Long Swiss Electric Road. 


It is stated that Switzerland is to have still another connection 
with Italy—an- electric railway from Coire to Arosa. 





given by professional engineers and by members of the faculty. The 
new roster has also been so arranged as to distribute the work for 
the students as evenly as possible; Wednesday afternoon has been 
left free for all classes, so that the students can combine for ath- 
letics or make visits of inspection. 

During the Christmas holidays a new marbleized slate distribu- 
tion switchboard was installed in the electrical laboratory and both 
the laboratory and dynamo room were systematically rewired. 





Electrolytic Copper Plant at Shawinigan. 





A new copper-producing plant is projected for Shawinigan Falls, 
Que. This is the determination of Mr. C. K. Milburne, who is 
backed in the project by English and American capitalists, who 
are prepared to invest heavily in the production of manufactured 
copper in Canada. There are no copper works in the Dominion, 
and it is claimed that by the new electrolytic process, of which 
Mr. Milburne holds the patents, the manufactured copper can be 
produced at a fraction of the cost at which it is manufactured in 
the United States, and it can consequently be sold at a profit at 
half the price that is now paid for it. The importance of the 
scheme to Canada lies in the fact that it will lead to practical steps 
being taken for the utilization of Canadian minerals for the ad- 
vantage of the country. 
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CURRENT NEWS AND NOTES. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Notices 
have been received by the members in this country of the proposed 
trip of the Institution to Italy in April, chiefly to Como, Milan, 
Paderno and the Valtellina electric road. Circulars give also the 
changes in the constitution and the increased rates for membership. 





FOREIGN SCIENTISTS IN PARIS.—The Municipal Council, 
of Paris, France, has voted $600 for the creation of a bureau of 
scientific information for foreigners. Many foreign scientists annu- 
ally visit Paris for inquiry and study in holiday times, when heads 
of museums, collections and libraries are away. A competent linguist 
has now been appointed to reply to inquiries, verbally or in writing. 





WIRELESS TELEGRAPHY FOR ALL CANADA.—The Mar- 
coni Wireless Telegraph Company, of Canada, has given notice of 
an application to Parliament for an act of incorporation to do 
business all over British North America, the British Isles, Europe 
and on the Atlantic and Pacific Oceans, and on the islands and places 
near the same. Powers are also asked for leasing or purchasing 
existing telegraph, telephone and cable companies. 





FRANCE AND WIRELESS TELEGRAPHY.—As already 
noted in these pages, a curious proceeding has resulted from the 
claim of the French Postal Department to the monopoly of wireless 
telegraphy in France. The Popp Company, which has its head- 
quarters on the Place de la Madeleine, in Paris, having established a 
station at Cape La Hogue, near Cherbourg, on the English Channel, 
the Under Secretary of State for Posts and Telegraphs intervened, 
and all the material has been seized by the Cherbourg judicial au- 
thorities. Mr. Popp is to be prosecuted for establishing a post and 
correspondence without the permission of the Government. 





WHITE HOUSE ELECTRICAL INSTALLATION.—As ik 
well known, the President’s Mansion at Washington has been mod- 
-ernized during the past year. The electrical installation involved 
six months’ work. The house was rewired, with 168,000 feet of 
conductor enclosed in iron conduits. The house is lighted by 3,000 
incandescent lamps, and a separate plant supplies current for the 
operation of ventilating motors, pumps and elevators. There are, 
besides, complete bell, telegraph and telephone systems. In the 
pantry there is an electrical plate-warmer, having a capacity of 
3,000 pieces. It is stated that the electric light fixtures used are 


the finest in the country. 





ALASKAN TELEGRAPHS.—It is said that in spite of the rigors 
of the Arctic winter, the Government telegraph line in Alaska from 
Fort Gibbons, up the Tanana River, through Chana City, a distance 
of 240 miles, and on to join the Eagle City line, will be pushed along 
and completed about April 1. Lieut. Gibbs and his party of Signal 
Corps men and soldiers expect to have a hard time during the winter 
months. When the snow is deep and the thermometer low their 
bread reaches them from the camp frozen and their coffee is received 
ground up. They thaw their bread and water their coffee with melted 
snow, but every one of them is a Mark Tapley and swears he enjoys 
the work more the lower the thermometer goes. 





ELECTRIC RAILWAY SPEED IN EUROPE.—A cable dis- 
patch from London of January 10 says: “The present year will 
witness some very interesting developments in locomotion, both on 
land and by sea. In June next Mr. F. B. Behr hopes a portion of 
his Manchester-Liverpool mono-rail electric express railway will 
be opened and that cars will be running on it at the rate of one 
Mr. Behr is introducing a bill next 
railway, which would 
Many big railway 
By the close 


hundred and ten miles an hour. 
session for a London-Brighton mono-rail 
take Londoners down to the sea in half an hour. 
companies are electrifying portions of their lines. 
of 1903 trains will be running by electricity.” 


CONNECTIONS FOR PACIFIC CABLE.—Now that the cable 
is finished to Honolulu, the next submarine cable of world interest 
will doubtless be south of our possessions in the Pacific. 


This new 





Vout. XL1, No. 3. 


system would require the co-operation of the Dutch and German 
governments. The plan ‘would be for the Dutch to connect Java 
with the westernmost island of the Caroline group, and for the 
Germans to carry a cable from that Caroline island to the eastern 
extremity of their possessions, at-Bonham Island in the Marshall 
group. The connection with our Commercial Pacific cable at Guam 
would doubtless be made from the point in the Caroline Islands 
where these two cables meet. Such a line would have a great 
strategic as well as commercial advantage, since the Caroline Islands 
contain many good harbors and bases for naval operations and naval 
reserves. To know by cable what is going on there would at times 
be of the utmost value, even in the absence of conditions which 
warranted the controlling government from shutting off the trans- 
mission of information. 





LETTERS TO. THE EDITORS. 





Conditions on the Manhattan Elevated. 





To the Editors of Electrical World and Engineer: 


The energetic editorial in your issue of December 2oth, 
was in- 


Sirs: 
1902, under the heading, “Manhattan Elevated Electrics,” 
spired by a feeling with which every engineer who rejoices to see 
the applications of electricity extended and its practical effectivness 
demonstrated must sympathize, but your attack upon the executive 
management of the Manhattan Company is far more severe than 
the facts justify. I find myself also somewhat at variance with 
the opinion which you express regarding the third rail, and as the 
subject is one of great interest to the engineering profession, I avail 
myself of your courteous permission to use your columns in stating 
some of my views. 

You say, substantially, that the third rail exposed to sleet and 
snow is all right, but that the management of the Manhattan Com- 
pany is all wrong. On the contrary, I believe that an unprotected 
third rail is a make-shift and must be superseded by a construction 
securing effective protection against snow and sleet and in my opinion 
the executive management of the Manhattan Company is excep- 
tionally able and successful. 

First, as to the management: It is a fact that the first sleet storm 
of_the season found the cars of the company without steel brushes 
or scrapers. For this failure, the management is, of course, primarily 
responsible; but the fact that the delay in mounting the brushes upon 
the cars was due to loss of time in the successful development of an 
improved method of applying the scraping devices, and the further 
fact that after the brushes and the mechanism for operating them 
were ordered, it was found impossible to obtain prompt deliveries 
from manufacturers, may at least be mentioned as extenuating cir- 
cumstances. But admitting that this was a serious failure and 
that the management is responsible, is it not a fact that: during the 
last three years the Manhattan Railway Company has accomplished 
results which call for praise rather than censure? Where is the 
system here or abroad that carries anything like the number of 
people carried by the Manhattan or that has a record in any way 
comparable with respect to general effectiveness and particularly 
to safety to the passengers carried? Recently, it has repeatedly 
happened that within a single hour, more than 100,000 people, prac- 
tically all bound in one direction, have been carried by the trains of 
the company. That number of people would fill Broadway from 
curb to curb from City Hall to Sixty-eighth Street, a column 
marching 20 abreast and with less than 6 feet between successive 
ranks. It is a physical impossibility to carry satisfactorily such a 
multitude in one hour over the limited number of tracks available. 
Terrific crowding is inevitable and that such crowds have been 
carried at all without greater discomfort to the passengers and 
without more accidents is in itself eloquent testimony to the ability 
of the operating management and the discipline and faithfulness of 
its employees. 

As regards construction, the work of substituting electricity for 
steam during the last three years has been quietly, systematically and 
successfully prosecuted upon a scale beyond all precedent. A power 
plant, capable of putting out during rush hours 50,000 kw, has been 
constructed and over 900 electrically operated cars, equivalent to a 
continuous train eight miles long, are in operation. In carrying 
out this work, it is only just to say that no board of directors could 
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have allowed greater latitude to the engineers and no executive 
officer representing that board could’ have more intelligently and 
helpfully directed and co-operated with those engineers than has Mr. 
Alfred Skitt, vice-president and general manager of the company. 
The officers of the company, and particularly Mr. Gould and Mr. 
Skitt, have at all times impressed upon their engineers the im- 
portance of securing for the new equipment the best and in every way 
most effective outfit of steam and electric machinery that could be 
constructed, and in no instance that I can recall have the wishes 
of the engineers been negatived by the management. 

In the main, the plans adopted have been splendidly successful. 
The engines and alternators during periods of maximum load put 
out 10,000 electrical hp each and in doing so operate as smoothly as 
engine-driven units of one-tenth their power. More than 125 miles 
of cable, operating at 11,000 volts, a potential 66 per cent. higher 
than the highest previously used in plants comparable with this, 
are to-day distributing energy from the power house to seven sub- 
stations, located in Manhattan and the Bronx. In power house and 
in sub-stations, switches and switch gear, necessarily intricate, are 
successfully handling the enormous power required to operate more 
than 900 cars of the elevated roads and those cars, two-thirds of 
which are equipped with motors and with a system of control neces- 
sarily complicated and until adopted by the Manhattan Railway 
Company scarcely tried in practical operation, are making about 
120,000 car-miles per day, equivalent, for example, to 130 five-car 
trains per day in each direction between New York and Philadelphia. 

The only part of the system which in my opinion is not, and, unless 
substantially modified, will not be thoroughly satisfactory in service 
is the third rail. In saying this I do not mean to imply that the 
engineers of the company in 1899 made a mistake in adopting the 
standard form of third rail and the standard linked shoe. Our 
reasoning was then valid and, indeed, is still valid, because no 
better plan than that adopted is to-day in operation upon any scale 
which would justify its adoption by the Manhattan Company. No 
mere theoretical demonstration of the practicability of an under- 
running or side-running shoe could have justified the adoption of a 
device that had not withstood the test of practical operation, and in 
adopting what was in practical use in all comparable electrically 
operated elevated railways in America and in Europe, the engineers 
of the Manhattan Company acted with that conservatism and judg- 
ment which the management of the company had a right to expect. 

But while the Manhattan Company was not justified in experi- 
menting with a new type of third rail, involving an untried type of 
collecting shoes, I am personally convinced that an exposed contact 
rail is not the correct ultimate solution of this part of the problem 
of substituting a central steam plant for locomotives. I am con- 
vinced of this notwithstanding the fact that the great majority, if 
not all, of those engineers and operating men who have had ex- 


tended experience in the use of third rail systems elsewhere are, 


asserting to-day that the third rail as it is erected on the Manhat- 
tan system is, as you say, “a perfect success in competent hands,” 
and I backed my opinion upon this point more than a year ago in 
designing and securing for the Wilkesbarre & Hazleton Railway 
Company a third rail system in which the contact rail is protected 
against snow and sleet by an overhanging timber guard. The 
Wilkesbarre & Hazleton Railway is not yet in commercial oper- 
ation, but for the last month or two one of the cars has been running 
over a part of the line and during the sleet storm December 11th 
and 12th, which was very severe on the mountains between Wilkes- 
barre and Hazleton, the timber guard afforded effective protection 
and effectually prevented the formation of sleet upon the rail head. 
The sleet storm, however, although very heavy, was not a partic- 
ularly driving one, and I do not regard the test as thoroughly 
conclusive. The side-thrust shoe used on the Wilkesbarre & Hazle- 
ton Railway is of a type recently developed by the General Electric 
Company. The chief engineer of the railway department of the Gen- 
eral Electric Company informed me about three weeks ago that 
recent experiments at Schenectady in running through snow indicate 
that the new shoe will have to be modified substantially. So far 
as this guard and shoe are concerned, therefore, while the results 
thus far obtained are encouraging and while I believe that the shoe 
can be perfected, they are not sufficiently conclusive to justify its 
adoption by the Manhattan Company, even at the present date. 
Before the end of the present winter it is hoped and expected 
that some type of collecting shoe that can be used in connection 
with a rail protected against sleet will have been used in prac- 
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tical operation to an extent sufficient to justify its adoption, provid- 
ed experience during the remainder of this winter shall demon- 
strate that brushes, scrapers, brine cars, etc., cannot maintain the 
contact rail in satisfactory condition. The General Electric Com- 
pany is systematically experimenting with the new shoe at Schenec- 
tady, we are of course gaining all experience possible from the 
Wilkesbarre & Hazleton Railway, and the Manhattan Company has 
asked the consent of the Department of Water Supply, Gas and 
Electricity to the removal of one of the two plank guards which 
protect the contact rail on the Second Avenue line in order that we 
may try in actual service several new types of collecting shoe adapted 
to operation in connection with a protected contact rail. Of the very 
many designs which have been suggested, we have selected three 
thus far and if the city authorities consent to the removal of one of 
the two guard timbers, there is every reason to believe that we shall 
be able to develop a satisfactory shoe. 

In some quarters the Manhattan Company and its engineers have 
been criticised for erecting the wooden guard planks on each side 
of the contact rail instead of leaving this contact rail absolutely 
exposed as is done by elevated roads elsewhere. These guards were 
required by the Department of Public Buildings, Lighting and Sup- 
plies. They were objected to by the management of the Manhattan 
Company, acting upon the advice of its engineers, who had had the 
greatest experience in third rail practice, but their erection was 
insisted upon by the department. Personally, I am of the opinion 
that the department was substantially right in the position which 
it took, as I have never been in favor of a contact rail carrying 
600-volt current unless such rail be provided with adequate safe- 
guards for life and property. L. B. STrmttwe tt. 

New York Cry. 





Inverted Third Rails. 





To the Editors of Electrical World and Engineer: 


Sirs: I note in your issue of January 3 a letter from W. A. 
Anthony with reference to the Manhattan third rail installation, in 
which he states that the entire third rail could be installed upside 
down and the contact made from underneath. 

If Prof. Anthony will secure a clearance diagram and a section of 
the permanent way, bearing in mind the fact that the shoe must not 
strike anything on the permanent way, and conversely that all parts 
of the third rail and its protectors must clear any of the rolling 
stock, he will find the change of the character he proposed is not 
so easy as it looks. Georce T. HANCHETT. 

New York City. 





Electricity in the Army. 





To the Editors of Electrical World and Engineer: 


Sirs: Permit me to correct a statement in your issue of December 
6th, 1902, page 914, to the effect that electricity is only taught at 
one army training post, Fort Meyer. Fort Monroe, Va., has a 
class of about twenty-seven officers in the department of electricity, 
mines and mechanism, and a class of gunner specialists (enlisted 
men) who are taught practical electrical application; and Willets 
Point has a school of submarine defense where electricity is taught. 
There are a number of electrician sergeants graduated from these 
schools who are giving instruction to from 6 to 20 men. 

The reason that Fort Leavenworth does not give an electrical 
course is probably because the Signal Corps personnel is especially 
trained for the electrical duties pertaining to mobile troops, namely 
line construction, telegraphy, telephony, flag signalling, heliography 
and marching. It appears unnecessary at present to provide infantry, 
cavalry and light artillery with electricians or an equipment involv- 
ing the services of more skilled men than the Signal Corps furnishes. 

The works at a coast artillery post being of permanent char- 
acter, are provided with electric light plants, including storage bat- 
teries, motors for guns and ammunition, telephones, telegraph, sub- 
marine mine, electrical circuits, etc. The electrician sergeant must 
know how to operate these and instruct others, to make ordinary 
repairs, estimate on new work, etc. The work he is called upon 
to do (outside of his professional duties) is generally of a nature 
foreign to electricity or engineering, ranging from repairing meteor- 
ological, surveying and optical instruments, to drawing. For the 
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encouragement of these the more sensible plan and the one that 
is most favored is to raise to the pay and rank of warrant officer 
the electricians now in the service and let them go along as they 
have been doing. To a young man fitted to fill the position, there 
is now‘ more pay awaiting him in civil life. 

The army has a chief of artillery, who is a better electrician 
than many who are operating large installations, who is up-to-date, 





DYNAMOS, MOTORS AND TRANSFORMERS. 


Design of Polyphase Current Machines——BercMan.—An article in 
which he discusses the most important features of the design of poly- 
phase current machines and more especially draws a parallel between 
different practices in Europe and America. There are several ways 
to obtain a high power-factor: to distribute the windings in a great 
number of slots; to make the diameter of the armature large, and 
keep the length of core small; to reduce the number of conductors 
and simultaneously keep the no-load current small. These possi- 
bilities of increasing the power-factor are not independent of each 
other; on the contrary, they are closely connected. In order to get 
the no-load current as small as possible, the motors require closed 
slots, but this is expensive. Many of the principal American engi- 
neers, therefore, decided to use open slots entirely in order to reduce 

the cost of manufacture of the motors, but in consequence of this 
the motors had to be built much larger in order to prevent the no-load 
current being too large; this method gives a good power-factor. 
In Europe the same result was obtained by making use of nearly 
closed slots, the manufacture being more expensive, but on the other 
hand the material costs were reduced. Besides, the Americans suc- 
ceed in cheapening their motors by making use of the squirrel-cage 
type for sizes up to 50 hp, while in Europe the polar-wound slip- 
ring motor was mostly used. The adjoining diagrams show the 
main results of these differences in design; the first diagram refers 
to a 15-hp, 50-periods, 6-pole, three-phase motor, with nearly closed 
slots and a polar-wound motor with slip rings; the second diagram 
15-hp, 60-periods, 6-pole, three-phase motor, with entirely 
open slots and a squirrel-cage motor. The power-factor is better in 
the second motor, but the efficiency is poorer. He suggests that a 
compromise between the efficiency and the power-factor could be 
obtained if the product of these two were adopted as a measure of 
the general excellence of the motors. He then discusses the voltage 
drop; it may be made small by reducing the self-induction, but only 
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FIG. I.—NEARLY CLOSED SLOTS, POLAR-WOUND ROTOR. 

to a certain extent. The drop of voltage in alternating-current gen- 
erators is dependent not only on the armature reaction directly, but 
also on the increased leakage of the poles, as well as on the slots in 
the armature; consequently every designer aims to begin with design- 
ing the generators so that the leakage at its loads keeps practically 
constant, and further to design the cores in such a way as to make 
it possible to diminish the injurious effect of increase of leakage on 
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and devoted to the.service; had this officer considered that the 
necessities of the service required a course at Leavenworth, it 
doubtless would have been authorized. It is to be hoped that the 
powers that be will be more generous and let the existing schools 
equip in better shape and thus correct to some extent the impression 
that there is “nothing doin’” in electricity in the army. 

Fort LEAvENWwoRTH, NEB. Cuas,. G. CHASE. 









the drop of voltage due to the load of the machine; these conditions 
being fulfilled, a high degree of saturation can also be maintained. 
Generators designed as prescribed will have a small voltage drop 
and besides, the costs of material will be considerably reduced. These 
principles are not difficult to realize with low-speed machines, but will 
be rather difficult with machines for a large number of revolutions 
per minute, if the inside pole type is used. Many American manufac- 
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FIG, 2.—ENTIRELY OPEN SLOTS, SQUIRREL-CAGE ROTOR. 
turers have, therefore, decided upon the outside pole type of ma- 
chines with rotating armature, for 500 revolutions and above, this 
type being very favorable for other reasons also, the efficiency being 
essentially much better and the cost of manufacture being smaller. 
This type of machine has been introduced into Europe only to a very 
small extent.—Lond. Elec. Rev., December 26. 
REFERENCE. 

Slotted Armature Sheets—HUNDHAUSEN.—The first part of a 
well-illustrated article on the manufacture of slotted armature sheets. 
—Elek, Zeit., December 18. 


LIGHTS AND LIGHTING. 


The Problem of Electric Lighting —Swinsurne.—In his presiden- 
tial address to the (Brit.) Inst. Elec. Eng. he remarks that the obvious 
goal is direct production of “light without heat,” by which is meant 
producing only the rays of wave lengths which affect the eye. The 
fire fly, it appears, succeeds in doing this. “There is no thermo-dy- 
namical reason why electrical energy should not be converted directly 
into radiation of any wave length without loss. I do not know if 
there is any molecular impossibility, but apparently our limits are 
practical—that is to say, it may be done, but we have not yet hit 
on the way of doing it. The vacuum tube appears to be a means 
of converting electric power direct into radiation. The Cooper- 
Hewitt lamp, for instance, gives an efficiency of about 3 candles per 
watt, or something like 0.6. All these figures as to light are a little 
vague. Unfortunately, the light is of a very bad color. It is very 
actinic, but the wave lengths are too small. One method is to degrade 
the light by making it act on silk dyed with matters which lower 
the radiation to a redder color by fluroescence.” Concerning the arc 
light he says that we do not seem to have reached our limit as to 
light from pure heating, because a lot of light is lost in the opposite 
carbon. Many attempts have been made to expose the crater freely. 
But, far more important than this, the arc is not necessarily only a 
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hot body radiator, but it may also convert eléctrical power directly 
into light in the space between the electrodes, and this gives a chance 
of rising more nearly to the theoretical limit of about 5 candles per 
watt. “Practically all light is wanted for use by the human eye. 
The human eye is exceedingly sensitive; it is cafeulated to see’a 
distant star when receiving 0.000,000,01 erg per second, so that one 
watt would enable, say, 5,000 billion people to see stars with both 
eyes, but it would have to be used economically. In reading a book 
the eye would need much more than this; and then, as the book 
radiates light in half of all directions, only a little is used by the 
eye, so even if all light from a source were concentrated on a book, 
there is enormous waste by useless radiation from the book. But 
the source of light does not illuminate only the book; the book 
probably subtends a small solid angle, so there is another source of 
waste. The eyes reading a book in a fairly good light want something 
of the order of 2 ergs per second, so that a watt would only work 
the optic nerves of, say, the inhabitants of London. But the book, 
say 200 sq cm, would need about 3,000 ergs a second to illuminate it. 
A candle, which gives a light of 4 cp, radiates about 0.2 watt, or 5 
candles a watt; that is to say, at an efficiency of unity we would get 
5 cp, or 20 units of light per watt. The efficiency of a glow-lamp 
is only about 0.25 cp per watt, or 0.65, so there is room for improve- 
ment.”—Lond. Elec., December 19. 


POWER. 

Governing of Alternators—Dr MARCHENA.—An abstract of a paper 
read before the International Society of Electricians in Paris, on the 
governing of engines coupled to alternators running in parallel. 
The parallel running of alternators is greatly influenced by the action 
of the governor, which fact is said to have been overlooked by other 
French writers, who have in the author’s opinion attached too much 
importance to the question of irregularity during one revolution of 
the fly wheel. According to the author the frequency of pulsation 
of the power of the engine is too high compared with the frequency 
of the oscillations proper to the alternator itself, to permit angles 
of displacement between alternators to attain a dangerous value. 
On the other hand, the irregularities of power arising from insta- 
bility of the governor are liable to produce very considerable dis- 
placements, resulting in running out of phase or breaking down of 
alternators. The author also examines the laws which govern 
centrifugal governors, and particularly the relations which exist be- 
tween the positions of equilibrium of the governor sleeve and the 
variations of speed produced by variations of the force acting on 
the governor. He investigates the oscillations of the system com- 
posed of the governor and fly wheel, and gives a formula for the 
weight of fly wheel to be used for a given work of a governor. From 
the working conditions of the governor when the alternator is con- 
nected to the network, he shows that the oscillations and greatly 
variable frequencies produced by irregularities of the motive power 
or by quick fluctuations of load, give rise to oscillations of the gov- 
ernor, the amplitude of which depend upon the natural oscillations of 
the governor as well as upon its damping. He examines in each case 
the conditions of resonance which may be obtained and the conse- 
quences. In order to obviate these inconveniences, it has hitherto been 
the practice to employ a relatively strong damping; but, while ap- 
proving Emmet’s arrangement of dash-pot, which he thinks can some- 
times give good results, de Marchena considers that a more rational 
solution of the difficulty is to suppress the cause of these oscillations 
entirely by making the governor independent of the influence of the 
oscillations of the alternator. He therefore proposes to drive the 
governor, not by the engine itself, but by an induction motor con- 
nected to the network. This motor, not being dependent on indi- 
vidual oscillations of the machine, will not change its speed, and 
will only act on the governor when the frequency of the network is 
modified. The writer mentions a test made with this system in a 
large water power generating station in the Nice district, including 
turbines of 1,000 hp each, in which special arrangements were em- 
ployed for avoiding troubles liable to result from accidental stopping 
of the motor. The first series of tests gave incomplete results on 
account of the excessive slip of the induction motor, which was too 
small. A new series of tests were made, however, with a more 
powerful motor, and the results are stated to have been entirely satis- 
factory, the oscillations which were experienced at first having 
entirely disappeared. It is anticipated that this system is likely to 
be efficient in general use, and the author expects it to be used shortly 
for facilitating parallel running of stations separated by long dis- 
tances.—Lond Elec., December 26. 
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Centrifugal Machine.—An illustrated article on a method of elec- 
trically driving centrifugal machines, which retains the advantages of 
the turbine drive while securing also the convenience of electrical 
methods of power transmission.—Lond. Engi’ng, December 19. 


TRACTION. 


Manhattan Railway.—An article on conduit construction and cable 
installation on the Manhattan Railway. The system consists of one 
main trunk line which parallels the Second Avenue elevated struc- 
ture and crosses the Harlem River, where the cables are carried in 
a specially prepared channel on the bottom of.the river. The main 
line is nearly nine miles long and consists of from eight to forty- 
eight ducts. There are also six branches which radiate from the 
main line and extend to the main power house and to the sub-stations. 
Three of these branches reach entirely across town and connect 
with the Eighth and Ninth Avenue elevated lines through three 
sub-stations. Connection is made with the main power house by a 
heavy trunk line comprising fifty-six ducts laid in two lines of 
twenty-eight ducts each. The entire system is, therefore, nearly 
thirteen miles long and is equivalent to 345 miles of single conduit. 
A map of this system accompanies the article, showing the location 
of the main power house, the sub-stations and the conduit. There 
are also several cuts illustrating the special features of the manholes 
and the arrangement for draining the system. The article contains 
a detailed description of the work of construction as well as the 
methods employed. The conduit used is of the single glazed tile 
type with an inside diameter of 3% inches. A number of conditions 
were met with in this work which required special provision, es- 
pecially in the matter of avoiding obstructions encountered in the 
form of water mains and gas pipes as well as the drainage system 
of the city. As a result of these sub-surface obstructions, the layout 
varies in almost every block. The greatest difficulty was experienced 
in crossing the Harlem River and building the necessary manholes 
and approaches on each side. Armored cable was placed in an open 
trench, and as the government required a depth of 20 feet at low 
water, it was necessary to dredge the entire river bottom at this 
point to a depth of six feet. The special construction features of this 
part of the equipment are very thoroughly described.—St. R’y Jour., 
January 3. 

Train Unit Control.—An illustrated article on the train unit con- 
trol system on the Berlin Elevated Railway. The trains consist of 
three cars of which the first and last are motor cars each equipped 
with three motors, all of which are controlled on the first motor 
car. The system differs from that used in Paris, and from any 
system used in America. The motors on each car are always con- 
nected in multiple with each other, and those on car I can be con- 
nected in series or in parallel with those on car 2 by means of the 
controller. By the positions of the small or motor controller the 
train can be operated under six conditions, viz., in series with each 
other, in multiple with each other, by motors on car 1 only, by motors 
on car 2 only, backwards by motors on car 1, or by electrical braking. 
By a short circuiting-device, the motors on either car, when not in 
use, are prevented from working in opposition with each other, as 
this device, as shown in the diagram, short circuits the armatures.— 
St. R’y Jour., January 3. 

Brakes for Electric Tramways.—A _ discussion of the different 
types of brakes. The method of braking is by resistance applied to 
the wheels and has the disadvantage that if used too strenuously it 
will skid the wheels and bring about danger of its own. The same 
objection is true for the method of braking by resistance applied to 
the axles, if it involves a friction wheel or disc on the axle, but 
generally the resistance is created by closing the circuit of the arma- 
ture of the motors through rheostats, and thus converting them into 
generators; in this case serious skidding is impossible, but this 
method put extra work on the motors. The track brake has the 
disadvantage that it takes much of the weight of the car off the 
wheels at the very time when the danger threatening the passengers 
lies in the car jumping the track. From trials with the air brake it 
does not seem likely to become established for tramways. The ideal 
brake would be one which does not add much to the machinery 
carried by the car, and which is incapable of skidding the wheels; 
that is, the pressure which it can exert should be dependent on the 
state of the rails. The writer thinks that the brake which appears 
to answer these requirements most nearly is the Westinghouse mag- 
netic brake. Favorable results are given of tests made on the Leeds 
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tramways. But the main merit of the Westinghouse brake is said 
to be that it almost eliminates the driver from the problem; it leaves 
him as little to do as is possible under the circumstances.—Lond. 
Eng’ing, December 19. 

Augusta & Aiken Railway.—A description of this line which fol- 
lows an irregular course between Augusta, Ga., and Aiken, S. C. 
The country traversed by the road is very wild, and the difficulties 
encountered in construction were very great. The road has been 
built on steam railway specifications and is intended to carry pas- 
senger trains operating at high speed, and also heavy freight trains. 
The main power plant contains two 450-hp compound condensing 
engines, and two 300-kw direct-connected railway generators. The 
current furnished by these machines is partly used on that section 
of the line nearest the station, the rest of it is transformed by means 
of a 200-kw inverted rotary and step-up transformers, which feeds 
the farther end of the line. A sub-station is located near Aiken 
where this current is again transformed down to 575 volts, at which 
it is delivered to the trolley —St. R’y Jour., January 3. 

Electric Haulage on Canals.—Marcuant.—An abstract of a paper 
read before the Manchester section of the (Brit.) Inst. Elec. Eng. 
and of the discussion which followed. The author reaches two 
main conclusions. First, that the most suitable method of haulage 
is by tractors running along the tow path; secondly that the three- 
phase system is best adapted to the work.—Lond. Elec. Rev., De- 


cember 26. 

Gerarv.—An abstract of a paper read before the Internat. Con- 
gress on Navigation in Dusseldorf. He gave details concerning in- 
stallations on Belgian and French canals, most of which have already 
been noticed in the Digest and in the EtecrricaL Woritp AND EN- 
GINEER. He reaches the following principal conclusions: The “mo- 
tor-car” system of haulage is very unsatisfactory owing to the heavy 
working and maintenance expenditure, and to the amount of power 
required to overcome the imperfections of the road. The “locomo- 
tive” system of haulage is practical as far as both the economical and 
the technical sides of the question are concerned. The “tug-boat” 
system has given good results, and is to be recommended for service 
on crowded and sinuous canals. A lighting and power distribution 
scheme in conjunction with the traction installation would consid- 
erably increase the profits of the undertaking—Lond. Elec. Rev., 


December 26. 

Advantages of the Unit “Car Hour.’—In reply to a recent inquiry, 
the auditor of the Milwaukee company explains the advantages of 
the car hour as a unit of comparison. He compares a line requiring 
30 minutes for each half trip, with average earnings of $4 per round 
trip and 36 cents per car mile, with a longer line requiring an hour 
for each half trip and average earnings of $6 for each round trip 
and 20 cents per car mile. He shows that with the car hour these 
earnings show a ratio of 4 to 3, which is usually a better compari- 
son than the car mile basis, as the latter does not consider the 
question of speed. The company with which the writer is connected 
has used the car hour basis for more than two years and believes 
it superior to the car mile basis.—S¢t. R’y Jour., January 3. 

INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Isolated Plants—Moses.—An illustrated article on economy in 
the design and operation of isolated electric plants. The basis of the 
design of plants must be the cost. He gives some tables of cost of 
boilers, engines and dynamos for isolated plants; with such data 
as a rough basis the design of the plant for economy becomes easier ; 
it involves a load curve showing the amounts of power and light that 
will have to be supplied during different hours of the day. After 
this is plotted the plant should be divided into as few units as will 
enable the boilers, engines and dynamos to work at or near their 
maximum economy, and at the same time provide a sufficient number 
so that in the event of the breakdown of one, the others will be 
capable of carrying the load. The limit of size of one of the units 
is generally fixed by the day load, which is principally power; the 
total plant capacity is fixed by the maximum possible load, and the 
size of the other units by the maximum probable load. A casual 
study of the load curves of an apartment house, an apartment hotel, 
or an office building, shows a very light load, from one-fifth to one- 
fourth of the maximum, during three-fourths of the time, and a 
heavy load during the remainder, approaching three-fourths of the 


total capacity connected to the lines. This would indicate a small 


unit for day work, and two large units, the sizes to be such that either 
of the large units (together with the small one, in emergencies) could 
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supply the demand for the heavy-load period; ordinarily the two 
large ones would run together during heavy load periods. Where 
electric elevators are installed, another factor is introduced through 
the starting current required and the small average running current; 
here the storage battery comes in. Its cost is largely offset by the 
saving in boiler, engine and dynamo equipment. In a plant recently 
designed, the cost of the engines and dynamos required where no 
storage battery was used (two large generating units and one small 
one) was $10,200; and the cost of the engines and dynamos required 
with a battery was only $7,900; the price of the battery was $4,000, 
making the net cost of its installation only $1,700. The storage 
battery reduces operating expense and offers numerous inducements, 
among them steady lights, free from fluctuations, a reserve capacity 
in case of accident to the steam main or shut-off of water supply, 
and absence of noise or heat when the electric plant is shut down. 
Another point in the design of electric plants where large wastes are 
usual and avoidable, is in the grates for boilers and the methods 
of fuel burning; cheap fuel well burned is more vital to the cheap 
production of power than any economy that can be introduced in the 
design of the engines or other machinery. Another economy less 
important except where refrigerating machinery is installed, is in 
the water supply; the water required for steam costs in New York 
about 25 or 30 cents per ton of coal burned under the boiler; one- 
fifth of this or less may be saved by using an open feed water heater 
and returning the water to the boiler. Another economy is the more 
or less complete use of the exhaust steam from engines for heating, 
boiling or similar moderate temperature applications.—Eng. Mag., 
January. 
ELECTRO-PHYSICS AND MAGNETISM 

Dielectric Constants of Crystals —Scumint.—An account of meas- 
urements of the dielectric constants of crystals by a method orig- 
inally described by Drude. It consists in immersing small crystals 
in liquids of various dielectric constants varying from 2.3 to 80 and 
composed of more or less dilute solutions of benzol in azetone or of 
azetone in water. The bath is placed between the armatures of a 
condenser at the end of a Lecher wire system, and when the liquid 
has the same dielectric constant as the solid, the immersion of the 
latter causes no alteration in the position of maximum resonance. 
He has made this method available for crystals of a high dielectric 
constant by making the secondary circuit resound to the primary 
circuit underneath it, thus practically employing the method used by 
Drude for the determination of inductances. Maxwell’s rule for the 
relation between dielectric constant and refraction index is fulfilled 
only in sulphur. In the other crystals examined there is no numer- 
ical agreement whatever, and there is generally no qualitative agree- 
ment either. In some crystals, like pyromorphite, rutile and ara- 
gonite, the “electric double refraction” or difference of dielectric 
constant in different directions may be as high as 50 per cent. Rutile 
and pyromorphite also show a surprisingly high dielectric constant 
considering their low conductivity. In beryllium and tourmaline the 
dielectric constant is much greater at low frequencies than it is at 
high frequencies.—Ann. d. Jhys., No. 12; abstracted in Lond. Elec., 
December 10. 

Atmospheric Ionization—RUTHERFORD AND ALLEN.—An account 
of experiments on the spontaneous ionization of the air inside a 
closed vessel, which is apparent from the fact that a well insulated 
charged conductor placed inside a closed vessel gradually loses its 
charge. They found that the number of ions which are produced in 





a second per cubic centimeter of the air inside the vessel, may be 


anything from about 13 to 40, but is often equal to 19; this value is 

surprisingly small. It is possible that the spontaneous ionization of 

the air observed in closed vessels may be due, in part at least, to a 

radiation continuously emitted from the walls of the vessel.—Phil. 

Mag., December; abstracted in Lond. Elec., December to. 
REFERENCE. 

Electric Waves—CuaAnt.—An account, illustrated by diagrams, 
of an investigation of the variation of potential along a wire trans- 
mitting electric waves.—Am. Jour. Sc., January. 

ELECTRO-CHEMISTRY AND BATTERIES. 

The Problem of Storage Batteries—Swinsurne.—In his presi- 
dential address to the (Brit.) Inst. Elec. Eng. he discusses the prob- 
lem of storage battery design as follows: We are practically limited 
to lead, at any rate in acid cells. The plate which is anode during 
discharge should not dissolve in the electrolyte, which excludes zinc 
and iron unless a suitable electrolyte is found. On the other plate 
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an insoluble depolarizer is needed, or else a double fluid cell must be 
used, involving difficulties ; it must also be converted into an insol- 
uble body on discharge, and the coating must be a conductor. The 
depolarizing coating must be connected to a conducting plate, which 
is not attacked by local actions. Lead and silver are the only avail- 
able metals and sulphuric and perhaps phosphoric, the only acids, 
for the nitrate of lead is soluble and hydrochloric acid is decom- 
posed by lead peroxide. “It thus seems as if we were limited almost 
absolutely to lead and sulphuric acid.”” What is wanted in the lead 
cell is lightness, large capacity, cheapness, rapid discharge, efficiency 
and mechanical strength and durability, but these qualities are mostly 
antagonistic; large capacity means rapid deterioration, mechanical 
strength means weight. It is thus of no use to test a cell for capacity 
without testing the efficiency and durability too; published battery 
reports are often misleading, because they omit essential informa- 
tion. In alkaline cells, although the e.m.f. is smaller, the metals 
admit of light plates and grids, and the coating may conduct in 
both states, instead of only one as in lead cells, so that a larger 
proportion of the coating may be active. “The future of this type 
of cell is uncertain, as very little has been published as to results.”— 
Lond. Elec., December Io. 


Statistics —STRUTHERS.—A statistical article on the production 
of minerals and metals in the United States during 1902. The 
grand total of the value of metallic and non-metallic substances 
produced in the United States from domestic ores during 1902, was 
$1,360,344,147, as compared with $1,198,938,697 in I90I, an increase 
of 13 per cent. for the year. The production of aluminum was 
7,300,000 Ibs., valued at $2,284,590 (against 7,150,000 lbs. and $2,238,- 
590 in 1901). The copper produced in 1902 was 660,855,006 Ibs., 
valued at $78,630,453 (against 609,173,212 Ibs. and $87,300,515). 358 
ounces troy of platinum were produced from domestic ores and 674 
ounces were recovered from South African ores; the quantity of 
platinum imported during the first eleven months of 1902 was 6,467 
Ibs., valued at $1,766,869. The output of zinc was 158,447 short tons, 
valued at $14,380,650. The output of carborundum was 3,800,000 
Ibs., valued at $324,058. The output of artificial graphite was 2,351,- 
491 lIbs., valued at $111,251. The quantity of sodium salts manu- 
factured in this country was 528,000 tons, valued at $9,477,600. There 
are also special articles on antimony in 1902; copper, gold and silver; 
lead, nickel, platinum, tin, zinc, iron and steel, coal, and on progress 
made in metallurgy at various places —Eng. & Min. Jour., January 3. 


Statistical —SCHNATTENBECK.—An article on the chemical and 
allied mineral trades in 1902 in America. Manufacturers of electro- 
lytic caustic soda are proving hard competitors to sellers of the old 
process article; imports are suffering severely from this competition. 
The consumption of bleaching powder is heavy; prices are so low 
that it is impossible for the older works to compete with the modern 
plants employing electrolytic processes. The domestic consumption 
of bleaching powder is now about 75,000 or 80,000 tons a year. A 
feature in the trade was the appearance of the new electrolytic bleach 
made by the Solvay Process Company, of Belgium.—The Eng. & 
Min. Jour., January 3. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Photometry of Electric Lamps.—FLemM1nc.—A review of his recent 
lecture before the (Brit.) Inst. Elec. Eng. In discussing standards 
he decides in favor of the Vernon Harcourt pentane ten-candle lamp, 
though due credit is given to the Violle standard. As a secondary 
standard a glow lamp with a large bulb—to minimize blackening—is 
recommended. Various photometric processes are described and 
explained, with special reference to total reflection photometers and 
rotating disc methods of varying the light. Incidentally he mentions 
that the potentiometer is the only trustworthy measuring instrument 
for photometric work, no voltmeter or ammeter being ‘sufficiently 
accurate. After having pointed out the great importance of the com- 
parison of lights of different colors, he discussed the “discrimina- 
tion” and “flicker” photometers and concluded that our definitions 
of luminous intensity are imperfect. As unit, he proposes to discard 
the candle altogether, to standardize the 10-candle pentane lamp and 
to measure luminous intensity in “lamp powers” with a “lampmeter” 
as the unit of brightness.—Lond. Elec. Times, December 18; a com- 
plete reprint of the paper begins in Lond. Elec. Times, December 
18, 25. 


Magnetometers Free from Disturbances.—Dvu Bots.—An article 
in which he indicates a possible method of eliminating the disturb- 
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ances of outside magnetic fields from magnetometers, if they obey 
certain rules, although that elimination is necessarily tedious and 
associated with a certain loss of sensitiveness. As a rule, the effect 
to be measured is variable from point to point, and may be calculated 
for special positions. The disturbing effect is much subjected to 
variation in time, but when the source of disturbance is at some dis- 
tance, it may, as a rule, be represented by a uniform horizontal 
component within a certain space. This indicates the possibility of 
differentiating the two effects. A rough-and-ready arrangement for 
thus measuring the magnetic moment of a bar magnet is indicated 
by the author; two magnetometers are used and placed at different 
distances along the same line drawn from the center of the bar. The 
difference of their readings is then proportional to the magnetic mo- 
ment, and this difference is independent of any disturbance, such as 
that of an electric railway. He describes various differential sus- 
pensions, but admits that the choice of a suspension depends alto- 
gether upon the particular disturbance to be combated.—Ann. d. 
Phys., No. 12; abstracted in Lond. Elec., December 19. 


MISCELLANEOUS. 


Sewage Purification.—Corsett.—An abstract of a paper in which 
he gives an account of experiments made at Salford with various 
processes of treating sewage. Among the processes tried was Web- 
ster’s electrolytic process, and it is said to have been in many points 
the most unique and most successful of the processes experimented 
with. Its cost was somewhat high, though by no means the highest 
considered practicable. In this process the sewage is passed between 
cast-iron plates, alternately connected with the positive and negative 
wires of a dynamo. The effect of this is much like that of chemical 
precipitants, the sewage being separated into clear liquid and floc- 
culent particles, which subside into sewage sludge in ordinary pre- 
cipitation tanks. The tank effluent is clear and non-putrescible. 
About half the cost of working is for power to produce the elec- 
tricity required. The company’s offer was to treat the Salford 
sewage for 20 years at $15.06 per million gallons, they providing all 
plant, etc. In an appendix the following figures are given concerning 
this process. The requirements per million gallons of sewage treated 
per day were as follows: Steam engines of 41.76 ind hp; electric hp 
therefrom, 33.4; average voltage employed, 41.02; iron used from 
the electrodes, 428 lbs.—Lond. Eng’ing, December 26. 





New Books. 





THEORETICAL ELEMENTS OF ELECTRICAL ENGINEERING. By Charles 
Proteus Steinmetz. New York: ELecrricAL WorLp AND EN- 
GINEER. 323 pages, 144 illustrations. Price, $2.50. 

This is the second edition of an excellent text-book. The first 
third is devoted to general theory, illustrated by practical examples. 
This deals with magnetism, induction, e.m.f., alternating currents, 
impedance and phase control. The second part of the book is devoted 
to an elementary analysis of special forms of dynamos, electric 
machinery, including synchronous machines, commutating machines, 
synchronous converters and induction machines. 

Although the treatment is elementary, it is very thorough and 
condensed, so that it is a splendid text-book of dynamo-electric 
machinery. It is a book which will commend itself to every student 
of electrical engineering, elementary or advanced. Not a small 
part of its value lies in the departure in its method and arrangement 
from the academic text-book, the development and perspective of the 
subject being those of the engineer and not of the pedagogue. 





BOOK RECEIVED. 
Tue ArT OF ILLUMINATION. By Dr. Louis Bell. New York: 
McGraw Publishing Company. 339 pages; 127 illustrations. 
Price, $2.50. 





Directory of Electrical Societies, Etc. 





AMERICAN INSTITUTE OF ELECTRICAL ENGrineERS, Secretary, Ralph 
W. Pope, 95 Liberty Street, New York. Meetings: Janu- 
ary 23d, 1903, “Telephone Exchanges”; February 27th, “Railway 
Train Lighting,” Wm. L. Bliss, Lamar Lyndon and A. J. Farnsworth; 
March 27th, “High-Tension Lines,” Ralph D. Mershon; April 24th, 
“Tendencies of Central Station Development,” H. A. Lardner, 
Philippo Torchio and Peter Junkersfeld. 
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Electrically-Operated Oi] Circuit-Breaker for High 
Tension Circuits. 


The accompanying illustrations show a three-pole, double-break, 
automatic oil circuit-breaker, ‘operated by electromagnets, The 
circuit-breaker is erected in a masoriry structure with each pole and 
oil tank in a separate fire-proof compartment. There are two sta- 
tionary contacts to the pole, one connected to the incoming lead 
and the other to the outgoing lead of the same phase, each contact 
being mounted in a large porcelain insulator. In one of the illus- 


FIG. I ELECTRICALLY-OPERATED OIL CIRCUIT-BREAKER. 


trations one of the porcelain insulators is visible in the right-hand 
compartment. 

The insulators are fastened to a cast-iron frame which also sup- 
ports the enclosing oil tank. The frame itself is supported from 
the soapstone slab at the top of the masonry walls by strain in- 
sulators. The movable contact for each pole consists of a U-shaped 
piece of copper fastened to the end of a stout wooden rod. In the 
closed position of the switch one of these U-shaped pieces elec- 
trically connects the two stationary contacts of each pole. The 
wooden rods are fastened at their upper ends to a common cross bar, 
which extends over the three masonry compartments and is sup- 
ported by a system of levers giving a straight-line up-and-down 
motion. The cross bar is raised by the enclosing magnets, assisted 
at the beginning of the motion by a pair of balancing springs. The 
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springs and the ¢asée Gontaining the magnet are at the upper right- 
hand corner in the illustrations. A toggle joint, shown at the left 
in the illustration, automatically locks this system of levers when 
the circuit-breaker is in the closed position. 

The toggle joint_is released by a blow from the tripping magnet, 
whereupon the cross bar under the influence of gravity, and a pow- 
erful spring quickly drops, opening the contacts. The break takes 
place first at the main contacts and then afterward at a removable 
plug attached to the stationary contact which enters a hole on the 
movable contact. The plug thus receives all the effects of any 
arcing that there may be and, since it is removable, is easily replaced. 
The current for the closing and tripping magnets is derived from 
the exciters storage battery or other source of low-voltage, direct- 
current supply. If necessary the circuit-breaker can easily be oper- 
ated by hand without disturbing the mechanism in any way. 

The oil tanks, one of which is to be seen in the middle compart- 
ment of Fig. 1, are constructed of heavy sheet metal and the interior 
is lined with insulating cement which is moulded to fit closely about 
the terminals and moving contact piece, leaving just room enough 
for the free movement of the parts in oil. By this means the amount 
of oil is reduced to a minimum. When the circuit-breaker is open, 
the wooden rod interposes an effective barrier between the two 
terminals of each pole. Suitable levers are provided for handling 
the tanks, which may be lowered away from the contacts and 
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FIG. 2.—VIEW OF CIRCUIT-BREAKER SHOWING ALL OIL TANKS. 


removed without disturbing the rest of the circuit-breaker. The 
entire circuit-breaker may be set in place and all parts adjusted 
before the oil tanks are placed in position. When necessary the 
tanks may be filled without removing them from their position. 
The oil level is easily seen by means of a small sight gauge. The 
tanks are insulated from the circuit and, all the live metal parts 
being immersed in oil, there is no possibility of receiving a shock 
from touching the breaker. 

Mounted on each circuit-breaker is a small double-pole, double- 
throw knife switch, which is used with the indicating and tripping 
circuits, and is operated by the motion of the levers of the circuit- 
breaker. The controlling and indicating devices consist of a con- 
trolling switch, an electro-mechanical, tell-tale indicator, and a lamp. 
These are suitably mounted at the operating platform. A _ poly- 
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phase overload relay, connected to series transformers in the main 
circuits, is provided for automatic opening. The controlling switch, 
which is of the drum type, has three positiotis, namely, “closed,” 
“off” and “open.” It will remain of itself in the “off” or the “open” 
positions only. In other words, if it is thrown to the “open” posi- 
tion it will remain in that position when the hand is removed, but 
if it is thrown to the “closed” position it will turn of itself to the 
“off” position as soon as the handle is free. In the “off” 
position it connects the control circuit so that if the oil circuit- 
breaker opens through the action of any of the automatic devices 
the lamp will be lighted on the operating stand to attract the oper- 
ator’s attention. If the oil circuit-breaker is opened by the operator 
throwing the controlling switch to the “open” position, the lamp 
does not light. 

The mechanism of the electro-mechanical tell-tale indicator con- 
sists of an electromagnet which attracts a pivoted armature through 
an angle of about go°. Attached to the armature is a disc with a 
pointer which indicates to the eye the “open” or “closed” position of 
the oil circuit-breaker. 

In the accompanying illustration the closing magnet is partly 
hidden by the overload relay. This operates on the principle of 
the single-phase induction motor. Each of the sectors swings 
between the poles of an alternating-current electromagnet. Part 
of each pole is surrounded by a s§ort-circuited strip of copper, 
which acts to retard the magnetic flux and thus produce a shifting 
field. This tends to move the counter-weighted sectors which 
carry a contact closing the tripping circuit of the circuit-breaker. 
The two sectors are connected in parallel and either alone will trip 
the breaker. The currents for their magnets are derived from the 
phases of the main circuit by series transformers. The apparatus 
described above, known as the “Type C Circuit-Breaker,” is manu- 
factured by the Westinghouse Electric & Manufacturing Company. 





Columbia Arc Lamp. 





The accompanying illustrations show a new type of enclosed series 
arc lamp made by the Columbia Electric Manufacturing Company, of 
Newark, N. J. The lamp has a differential winding and the two mag- 
nets are secured by four screws to two brackets. The brackets are 





FIG. I.—SERIES LAMP. FIG. 2.—MULTIPLE LAMP. 


secured to the top of the plate and the lower shelf plate, and also to 
the central tube, thus adding a great strength and rigidity and en- 
abling the lamp to stand very rough handling. 

An important feature of the lamp is an automatic valve over the 
inner globe which opens when an excess of pressure exists and closes 
when this pressure becomes normal. By this means a constant 
pressure of the gas is obtained in the inner globe. The cut-out is 
extremely simple and works entirely by gravity. 
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It is stated that this lamp will burn on any series arc lamp 
circuit without changing adjustment, and with a single set of carbons 
will last one week. Fig. 2 shows a multiple lamp, the form of which 
is the same as that:of the single lamp, the only change being in the 
magnets and side brackets and dash-pot. The resistance is on the 
same bracket with the magnets and is wound on four small porcelain 
spools, any of which can be readily removed. In fact, all parts can 
be removed from the lamp with the use only of a screwdriver, the 
main frame not being disturbed. 





Electrical Control of Water Wheel Governors. 


In the account printed last month of the Sault Ste. Marie water 
power electrical generating plant, reference was made to the system 
of controlling all the water wheel governors from a central point, 
and we are now enabled to give some details of the method, which 
has recently been introduced by the Lombard Governor Company, of 
Boston. 

The apparatus for accomplishing control from a central point is 
very simple, consisting merely of two small push buttons on each 





ELECTRICALLY-CONTROLLED WATER WHEEL GOVERNOR. 


generator panel on the switchboard ot pilot switchboard, which 
connect through three wires to a little electric motor, similar to 
those used for driving fans. This motor through suitable mechanism 
acts upon the valve stem of the governor in such a manner as to 
lengthen or shorten the connection between the centrifugal balls and 
the valve itself. The part of the device attached to the governor is 
shown very clearly in the illustration. 

A small motor of the form commonly used to drive fans is mounted 
upon a bracket which is clamped to the regulating valve of the gov- 
ernor. This motor, which has the capacity of about 1/16 of a horse- 
power, is never called upon to exert more than 1/100 of a horse- 
power. Upon the armature shaft is mounted a small worm driving 
a worm gear on a vertical pinion shaft. This pinion transmits 
rotary motion to a gear which, being threaded through its hub, acts 
as a right and left coupling to draw together or push apart the two 
portions of the valve stem upon which it rotates. The pinion which 
drives the gear is long enough so as not to interfere with the up and 
down travel of the gear, and therefore the control of the valve by 
the centrifugal balls is not affected in any manner. The whole attach- 
ment may be fastened in place on the regulating valve in a few 
minutes’ time. 

The method of operation is perfectly apparent, the small motor 
serving only in place of the attendant’s fingers to shorten or lengthen 
the valve stem according to his will. Heretofore in bringing gen- 
erators into synchronism it has usually been necessary for one man 
to watch the synchronizing lamps while an assistant stood by the side 
of the governor, gradually changing its speed according to signals 
received from the switchboard. Now the services of the man at 
the machine are not required, for the man at the switchboard with 
his fingers on the two push buttons can raise or lower the speed of 
the generator, which is to be thrown in multiple with others, with- 
out taking his eyes for an instant away from the synchronizing 
lamps or corresponding device. Thus there is not only a saving of 
time but also a more certain action. If it is desired, the man at the 
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switchboard can without leaving his post shut down any generator, 


bringing it to a complete stop, and afterwards start it again. The 


gear connections from the motor are such that a delicacy of adjust- 
ment is possible, finer even than can be obtained by the fingers, The 
motion is absolutely positive and there can be no change except by 
the will of the operator. 

Where alternating-current generators are in use, current for the 
proper operation of the device is generally obtained from an exciter 
circuit. Where it is desirable to use an independent source of 
energy, special motors are provided, to be run upon a primary or 
secondary battery circuit. There is stated to be no difficulty in 
operating the device with two cells of common dry batteries. There 
is no limit to the distance between the controlling push buttons and 
the governor. If the space is very great, say several miles, tel- 
egraph relays are installed near the governor. Telephone or tele- 
graph wires may thus be used, a suitable switch being arranged 
to throw them out of service for a few moments while synchron- 
izing. Thus in electrical distribution systems the speed at the 
generating stations may be controlled from the central distributing 
station. 

Under certain circumstances, although not generally, it is desirable 
that a signal should be sent back from the governor to indicate the 
change in length of the valve stem, and thus indirectly the change 
in speed which takes place. An extra attachment can easily be made 
which will do this, and will also permit the operator to change the 
speed by a step-by-step adjustment of a predetermined amount, for 
example, ™% per cent. for each push of the button. 





Branch Fuse Blocks. 


The accompanying illustration shows a view of a “Noark” branch 
fuse block for 220-volt “Noark” fuses, manufactured by the H. W. 
Johns-Manville Company, New York, In its construction a departure 
has been made in the usual arrangement for branch block devices, 
in which the fuses for the branch circuits abut at right angles to 
the outside of the two or three parallel main wires. In this branch 
block the object has been to economize space and at the same time 
produce a branch block in which the arrangement of the wires and 
fuses should be absolutely safe, in both the operation and manipu- 
lation of the device. To obtain this result, the branch fuses are 
so arranged that each of’the terminals in which the branch fuses 
are received and to which the branch wires are connected are sep- 
arated from the adjoining terminals by heavy partition walls, high 
enough above the contacts to prevent anything being laid across 
from contact to contact and cause short circuiting. The main 
wires to which the branch block is connected, instead of passing 
across the block at the end of the branch fuses, are arranged to 
traverse it in suitable grooves placed in the porcelain block between 
the terminals of the branch fuses. In this way economy of space 





FUSE BLOCK. 


is effected, while at the same time the block can be easily and 
readily installed and the manipulation of the fuse devices for a 
removal or insertion is entirely safe. 
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The company furnishes these branch blocks at the present time 
in single branch only for 2 and 3-wire circuits and in one size, 
which has a fuse capacity of 1/30, ampere at 220 volts, but larger 
sizes are being developed. 





Combined Soldering Iron and Blow-Torch. 





In Figs. 1 and 2 are shown two 
sizes of a combined soldering iron 
and blow-torch, which is  recom- 
mended for general soldering work, 
electrical work and other purposes 
calling for the use of the devices rep- 
resented. 

The device is very compactly de- 
signed, the handle holding the supply 
of benzine. The soldering iron is 
removable when the torch is to be 
used alone; when it is in use it is 
attached in the manner shown, thus 
bringing it into contact with the flame. 

Messrs. J. Jones & Son, 64 Cort- 
landt Street, New York, are handling 
this device, and state that it is a good, 
practical tool for linemen, or for use 
in any place where connections are to FIGS, I AND 2.—SOLDERING 
be made, such as underground or IRON AND TORCH. 
switchboard work. 
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Nail Puller for Electricians. 


The Smith & Hemenway Company is putting on the market a 
very neat and handy nail puller for electrical purposes, illustrated 





FIG. I.—NAIL PULLER. 


herewith. One form only weighs 2% ounces, is very small and can 


be carried in the pocket for pulling small nails with the assistance of 
a claw hammer. The other can be used in connection with any 


























FIG. 2.—NAIL PULLER. 


ordinary hammer and weighs 6% ounces. Every electrician should 
welcome this, as it will assist him very materially in taking nails 
from strips covering insulating wires. 
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Financial Intelligence, 


THE WEEK IN WALL STREET.—Time money eased through- 
out the week and at the close was offered with freedom, closing at 
5%4 a 534 per cent. for all dates from 60 days to six months. In the 
stock market there were gains in both strength and activity, heavy 
manipulations being supplemented by a further increase in outside 
interest. The further easing of money rates developed confidence 
alike among professionals and the public. The annual report of the 
United States Steel Corporation produced a favorable influence upon 
the industrial list. The Steel stocks were quite strong, preferred 
selling up to 8934 and common to 39. Amalgamated Copper was 
quiet and weak, due to the feeling that the improvement in the copper 
trade had been fully discounted. The traction group showed con- 
siderable strength and activity. In Brooklyn Rapid Transit there 
was good buying, which was, however, attributed to manipulative in- 
terests. The sales of this stock aggregated 144,595 shares, at prices 
ranging between 6634 and 705%, the closing figure being 60%, a net 
gain of 234. Metropolitan Street Railway made a net gain of % 
point, closing at 141%, and Manhattan 4 points, the closing price 
being 153. Electrics show advances over last week’s figures, General 
Electric closing at 18714, representing a net gain of 234; Westing- 
house, common, 218, and preferred, 224, being net gains of 6 and 9 
points respectively. Western Union closed at the highest figure of 
the week—g2—thus gaining 354 over the last previous quotation. 
American District Telegraph dropped off %, closing at 40. In Boston 
Edison Electric Illuminating closed at 270. Following are the New 
York closing quotations of January 13: 





NEW YORE. 

Jan. 6. Jan. 13 Jan. 6. Jan. 13 
American Tel. & .. Pawat 85 35 General Electric. ........... 18936 185 
American Tel. & Tel.. . 163 164 Hudson River Tel. vee és 
American Dist. Tel.... ..... 38 39 Metropolitan St. Ry . 12% MD 
Brooklyn Rapid Transit ... 69% 685¢ N. E. Elec. Veh. Trns os. ae a 
——— faertaie a a N.Y.&N. J. _ SVscaee wes 161 
Electric Boat. ee 22 N. Y. E. V. T. Co.. aia tn ll 
Electric Boat pfd.. 2 37 Tel. & Tel. Co.Am. » ee ea a 
Electric Lead Reduction. . 3 354 Western Union Tel.. _— | 9134 
Electric Vehicle...... a 5 6% Westinghouse com.... ..... 218 232 
Electric Vehicle pfd.. ll ae Westinghouse pfd........... 222 212 

BOSTON. 

Jan. ¢, Jan. 13 Jan. 6, Jan. 13 
American Tel. & Tel... .... 1634 16146 Western Tel. & Tel. pfd..... 9% 201 
Cumberland Telephone.... 127 es Mexican Telephone......... 2 24% 
Edison Elec. Illum.......... ‘ a New England =e .. 138 138 
General Electric............. «; ‘ Westin: shoune . as 104 
Western Tel. & Tei.......... 24 Ka Weather bouse pfd.. is. 109 

PHILADELPHIA 

Jan. 6. Jan. 13 Jan. 6. Jan. 13 
American Railways.. ... 526 53 Phila. Traction... ........+. 9814 9846 
Elec. Storage Battery. ‘ 80 79 Phila. Electric ........... . 8% 8 
Elec. Storage Battery pfd.. ‘a <a Pa. Electric Vebicle......... .. 3 
Elec. Co. of America. ..... 10 934 Pa. Electric Vehicle pfd.... 

CHICAGO. 

Jan. 6. Jan. 13 Jan. 6. én, 13 
Central Union Tel. ......... . F National Carbon pfd........ 97 97 
ee Me Northwest Elev. com........ if 
Chicago City Ry.... ........ 208 215 Union Traction..... ........ 15% 164% 
Chicago Tel. Co.............. Union Traction pfd......... 45 50 


National Carbon. ...... .. 26 26 


INDIANAPOLIS TROLLEYS.—It is said that financial Indian- 
apolis is gossiping over the great profits which must accrue to the 
Widener-Elkins syndicate, growing out of the recent transaction by 
which the Indianapolis Traction & Terminal Company comes into 
control of the Indianapolis street railway lines. It is believed the 
syndicate is in a position to reap millions. The control of the Indian- 
apolis street railway system is vested in the bondholders of the 
Indianapolis Traction & Terminal Company. In addition, the 
Widener-Elkins syndicate holds a majority of the stock of the Indian- 
apolis Street Railway, of which there is $5,000,000, which has ad- 
vanced from 30 to more than go cents in less than a year. Here- 
tofore it has been necessary for the Widener-Elkins people to control 
this stock in order to control the street car system, but, with the lease 
to the terminal company, the franchise of the old company is vested 
in the new, and, by retaining control of the new, the Widener-Elkins 
people continue in control of the old. Holding nearly all the stock 
of the first-named company the Widéner-Elkins people will receive 
nearly all the $1,500,000 of stock of the terminal company given to 
stockholders of the street car company, to secure their acceptance of 
the lease to the terminal company. The other $3,500,000 of terminal 
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company stock has not been offered to the public, and it is believed 
that the larger part of it will eventually pass to the Widener-Elkins 
people. 


RICHMOND (VA.) TROLLEY DEAL.—The Virginia Passen- 
ger & Power Company, the control of which was recently purchased 
by Frank Jay Gould, had its annual meeting last week and elected 
the following directors: Frank Jay Gould, Edwin Gould, A. H. 
Calef, Guy Phillips, Alfred Skitt, New York; F. Sitterding, William 
Northrop, J. D. Paton, Richmond, and Augustus Wright, Peters- 
burg. The board met at the Western Union building, 195 Broadway, 
and elected the following officers: President, F. Sitterding; first 
vice-president, Frank Jay Gould; second vice-president, Augustus 
Wright; secretary and treasurer, Guy Phillips; assistant secretary 
and treasurer, William Northrop; general counsel, Charles A. Gard- 
iner. The capital stock of the company is $15,000,000 and bonded 
indebtedness $15,000,000. It is a consolidation of all the street rail- 
way, electric light and power companies in Richmond, Manchester, 
Petersburg and surrounding territory, and includes the Richmond 
Traction Company, Richmond Passenger & Power Company, Rich- 
mond & Manchester Railway Company, Richmond & Petersburg 
Railway Company, Virginia Electric Development Company, West- 
hampton Park Railway Company, and several other similar cor- 
porations. 


DIVIDENDS.—The directors of the Twin City Rapid Transit 
Company have declared the regular quarterly dividend of 1% per 
cent., payable February 14. A dividend of $3.75 has been declared 
on the Philadelphia City Passenger Railway, payable January 10. 
The Standard Underground Cable Comparfy, of Pittsburg, has de- 
clared the regular quarterly dividend of 2 per cent. and an extra 
dividend of 2 per cent., payable January 10. The distribution 
amounts to about $80,000. Brooklyn City Railroad Company, 2% 
per cent. quarterly, payable January 15. The Electric Company of 
America has declared a dividend of 30 cents per share, semi-annual, 
payable January 31. This is an increase of 5 per cent. per share. 
The regular semi-annual dividend of $3 per inate has been declared 
on the preferred stock of the Minneapolis General Electric Company, 
payable February 22, 1903. Consolidated Traction Company of 
New Jersey directors have declared a dividend of 1% per cent. out 
of the rental payment made by the North Jersey Railway, payable 
January 15. A regular quarterly dividend of 2% per cent. has been 
declared by the Edison Electric Illuminating Company, payable 
February 2, 1903. 


BALTIMORE TROLLEYS.—The United Railways Company, 
now controlling all the Baltimore (Md.) street railways, and with 
one or two exceptions, the suburban lines, will close a deal on Jan- 
uary 26 for the Baltimore, Sparrows Point and Chesapeake Railway. 
This is a corpration that will be formed by the consolidation of the 
Baltimore, Middle River and Sparrows Point Railroad and the Dun- 
dalk and North Point Railway Company. The stockholders of the 
United Railways will be asked to guarantee the principal and in- 
terest of a bond issue by the consolidated company, as well as the 
payment of an annual rental equivalent to the annual interest and 
all other charges of the Consolidated Company. This payment is 
to be made to the Maryland Trust Company, trustee of the mortgage 
to be created for an issue of $2,000,000 bonds. The bonds will cover 
the cost of construction of the new road and provide for hotels 
and summer resort improvements on the shores of the Chesapeake 
Bay. 

GENERAL ELECTRIC GOSSIP.—By way of Boston it is re- 
ported that the General Electric Company is now earning at the 
rate of about $10,000,000 per year or nearly 25 per cent. upon its 
new capital of $42,000,000. Some months the earnings have been 
above $1,200,000. The New York directors, it is also alleged, desire 
the dividend to be raised to 10 per cent., but the Boston directors 
prefer to keep the dividend rate down and make extra dividends from 
time to time as the cash warrants, for it is the intention of the com- 
pany never again to be short of cash. 


NEW ORLEANS TROLLEY MORTGAGE.—The New Orleans 
Railways Company has filed a mortgage in New York in favor of the 
Uew York Security and Trust Company, by the terms of which all the 
property and franchises of the various independent street railways 
are pledged to secure an issue of $40,000,000 of 4% per cent. gold 
bonds. The property is to be held in trust. The New Orleans 
Railways Company is a New Jersey corporation. 
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KEYSTONE TELEPHONE.—With regard to the Keystone 
Telephone troubles, noted recently, Deputy Sheriff Cronin has re- 
ceived two attachments aggregating $74,193 against the Keystone 
Telephone Company, a New Jersey corporation, which were ob- 
tained for the National Conduit and Cable Company, of New York, 
$25,552, and for Charles J. Marsh, $48,641, on an assigned claim of 
per Standard Underground Cable Company, of Pittsburg, Pa., for 
cables. 








Commercial Intelligence. 








THE WEEK IN TRADE.—The new year has made a good start, 
and the situation in trade is very satisfactory. Among the indus- 
tries, activity is unabated, the only unfavorable feature being the 
scarcity of cars and fuel, which limits the production of iron and 
steel and curtails shipments of lumber and grain. Prices as a 
whole show aggressive strength, present levels being the highest 
in over two years. Railway traffic reports show that with the turn 
of the year previous: satisfactory conditions continue, while final 
returns as to 1902 point to an aggregate excess in gross earnings 
for the calendar year of 7 to 8 per cent. over the best year previously 
reported. Collections are fair to good in the West, the best reports 
coming from St. Louis and Chicago; but in the South they continue 
slow. Pacific coast trade reports are excellent. In Maine liberal 
snows are helping lumbering operations. The iron and steel market 
was quiet, but with a tendency toward activity. Foreign importa- 
tions of iron and steel are very heavy. In copper there was a 
stronger market with higher prices, although there was little increase 
in demand. Lake is held at 12.40c. for spot; 12.10 a 12.30c. for 
electrolytic and casting stock, and 11% a 11%c. for Standard. The 
number of business failures for the week ending January 8 as reported 
by Bradstreet’s aggregated 336, as against 202 the previous week, 
and 346 the correspondjng week last year. 


THE BRILLIANT ELECTRIC COMPANY, organized in 
Cleveland, Ohio, some months ago with $100,000 capital stock, has 
commenced the manufacture of incandescent lamps in a well-equipped 
factory. The directors of the company are: N. S. Possons, presi- 
dent; A. B. Foster, vice-president ; I. N. Pennock, treasurer ; George 
B. Rodgers, secretary ; W. H. Garlock, M. C. Marble, Mathew Smith 
and M. H. Nason. Mr. Possons, who is responsible for the new 
features to be shown in the company’s product, will be the business 
head of the company. He is well known to the electrical trade 
throughout the country and is well qualified to conduct the new 
industry by reason of his long experience as general superintendent 
of the Brush Electric Company and later of the Universal Electric 
Company, both of Cleveland. A. B. Foster is also widely known to 
the trade, being president of the Electric Supply & Manufacturing 
Company and of the Nungesser Electric Battery Company, of Cleve- 
land. The other gentlemen mentioned are prominent and wealthy 
Cleveland business men. The company has spent many months in 
experimental work and is now prepared to market a high-grade in- 
candescent lamp, which it is claimed will give a brilliant white light 
without perceptible deterioration. Through the aid of a secret 
process of treating the filament, a high efficiency is maintained 
throughout the life of the lamp. A Cleveland bank which was 
recently equipped with a lot of these lamps reported a considerable 
saving on its bill for current during December over the previous 
month, despite the fact that the lights had been used about 15 per 
cent. more hours than during the previous month when the room 
was lighted with other lamps. The company’s factory is now pro- 
ducing about 2,500 lamps per day and this will be increased gradually 
to 7,000 lamps per day. The factory has been equipped with latest 
improved machinery for the production of lamps, including a number 
of devices designed exclusively for the company’s use. A number 
of varieties of lamps will be produced and the company expects to 
sell its product very largely through jobbers, many of whom have 
already applied for samples of lamps for testing purposes. 


ENGLAND IN SOUTH AFRICA.—A special commissioner of 
the London Engineer in South Africa, discussing the machinery 
outlook, says: “In electrical plant our position is a very critical 
one. I believe we do from 35 to 40 per cent. of the total, as far as 
the actual machinery is concerned, if we include the steam engines 
for generating the power. In switchboards, lamps and other acces- 
sories we are entirely Out of the market, owing to the fact that our 
continental competitors make an equally good thing for, in some 
cases, only half the money. To revert to the question of electrical 
machinery, i. e:. motors and dynamos—we have been steadily losing 
ground in these to Germany and the United States. And the reason 
for this is that our older and better known manufacturers have 
failed to keep pace with the times. Every effort has been made by 
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the local merchants here to continue to do business in their ma- 
chinery, but their prices are altogether too high, and their machines 
are said to be no better, and their range much more limited than 
those turned out by our foreign competitors. Switzerland and 
Germany have cut us out in electrical accessories ; Switzerland, Ger- 
many and the United States are cutting us out in electrical machin- 
ery. With regard to this last item, however, there appears to be one 
hopeful sign. There is, I am told, a younger set of manufacturers 
of electrical plant springing up in England—a new school, if one may 
use the expression. These firms, who have started with new plant 
and new ideas, have been able to profit by the object lessons set by 
our foreign competitors, which the older firms have not always 
troubled to follow. The result is that British made machines, in 
every way equal to those made elsewhere, and at prices which will 
enable them to compete in the open market, are beginning to find 
their way to this country. There are many people here who hope 
that these firms may save the situafion for British electrical plant. 
It is to be hoped, too, that when our older firms have grasped this 
fact they will follow suit, and aid in the re-establishing of a trade 
in a class of machinery which has been steadily slipping out of our 
hands.” 

AMERICAN ENGINE COMPANY’S CONTRACTS.—The 
American Engine Company, of Bound Brook, N. J., through its New 
York offices, White Building, Liberty Street, Mr. E. S. Boyer, man- 
ager, has taken a contract for a 13-in. x 20-in. x 14-in. duplex com- 
pound engine to be direct-connected to a 100-kw dynamo for instal- 
lation in the Hotel Rudolf, Atlantic City, N. J. The equipment will 
be used for lighting. Grace Church, Eleventh Street and Broadway, 
is to be equipped for lighting purposes with two simple American 
Ball engines, 12-in. x 11-in. each, for direct connection to 50-kw 
American-Ball generators. The Convent of the Good Shepherd, 
Boston, Mass., is to be installed with a 13-in. x I1-in. simple engine 
for direct connection to a Westinghouse generator of 60-kw capacity. 
This outfit is also for light. The Corinth (N. Y.) Electric Light 
Company has ordered a 10%-in. x 18-in. x 12-in. duplex compound 
engine to be belted to a 75-kw generator. 


ARABIC TYPEWRITING MACHINE.—The  Elliott-Hatch 
Book Typewriter Company, of 256 Broadway, New York, has been 
awarded a large contract by Selim Chaker, of Cairo, who is now a 
guest at the Stevens House, 27 Broadway, for typewriting machines 
which will write in Arabic characters and are intended for various 
government departments in Egypt, Persia and Turkey. These ma- 
chines will be the first of their kind. The Elliott-Hatch people have 
recently taken substantial contracts for machines to be shipped to 
Germany, Great Britain, Chili and Japan. The orders from the 
European countries call for machines for general commercial use. 
The Chilean and Japanese contracts emanate from government rail- 
road offices. Sixty-nine machines have been ordered for the Regis- 
ter’s office, New York. The Illinois Central, the Vandalia and the 
Missouri Pacific roads have also sent in fair-sized contracts. 


WAGNER-BULLOCK APPARATUS.—The Mutual Electric 
Light Company, of San Francisco, has closed a contract with the 
Wagner-Bullock Electric Company for two 1,500-kw, 3-phase engine 
type, 2,200-volt generators having revolving fields. Two 75-kw ex- 
citers will also be supplied. The automatic engines to which each of 
the generators is to be connected will probably be constructed in the 
East. A representative of the Mutual Company has gone East to 
look up steam plant data. The generators which are to be delivered 
next August will be constructed by the Bullock Electric Company, 
of Cincinnati. The Mutual Electric Light Company will soon com- 
mence the construction of an additional electric power station. The 
new site being near the water front gives good facilities for securing 
a supply of salt water for condensing purposes. Oil fuel will be used 
throughout. 

THE PEOPLE’S HARD RUBBER COMPANY, which was 
organized in Akron, Ohio, a year or so ago and built a large plant 
for the manufacture of hard rubber specialties, catering largely 
to the electrical trade, has made an assignment. The assets of the 
company are placed at $50,000 and the liabilities at $100,000. The 
plant has been shut down for some time and it has been rumored 
that the control of the business has passed into the hands of the 
American Hard Rubber Company. 


DUTY ON CABLE.—In accordance with a ruling by the Treasury 
Department, the Pacific Commercial Cable Company will be called 
upon to pay duty to the shore ends of the Pacific cable at the Ha- 
waiian Islands. It is expected that the Collector of Customs at 
Honolulu will be directed to collect the duty. 


GENERAL INCANDESCENT ARC LIGHT COMPANY has 
opened a new district office, at 601 North American Building, Phila- 
delphia. This office will be in charge of Mr. Wm. F. Geddes 3rd, 
as manager of sales, and will be equipped with complete facilities for 
doing business in the various “G, I.” lines. 
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EXPORTS OF ELECTRICAL MATERIALS.—The following 
are the exports of electrical materials and machinery from the port 
of New York for the week ended January 10: Aviles—1 pkg. ma- 
chinery, $28. Argentine Republic--24 pkgs. machinery, $3,911. 
Azores—I pkg. material, $26. British Possessions in Africa—s57 
pkgs. machinery, $3,814; 90 pkgs. material, $13,171. Bristol—31 
pkgs. machinery, $1,900. Brazil—i51 pkgs. machinery, $24,182; 219 
pkgs. material, $8,590. Brussels—1 pkg. material, $49. Bremen—2 
pkgs. machinery, $95. British Australia—106 pkgs. machinery, 
$4,597; 206 pkgs. material, $5,972. British East Indies—5 pkgs. 
material, $1,325. British West Indies—26 pkgs. material, $622. 
sritish Guiana—i12 pkgs. material, $340. Colombia—2 pkgs. ma- 
terial, $15; 5 pkgs. machinery, $90. Cuba—78 pkgs. material, $1,207. 
Copenhagen—5 pkgs. machinery, $1,621. Chili—9g pkgs. material, 
$410. Central America—5 pkgs. material, $101. Danish West Indies 
—2 pkgs. material, $17. Dutch West Indies—2 pkgs. material, $23. 
Dutch Guiana—8 pkgs. material, $196. Ecuador—7 pkgs. material, 
$324. Genoa—14 pkgs. machinery, $1,500; 1 pkg. material, 
$20. Havre—11 pkgs. material, $608; 8 pkgs. machinery, 
$405. Hull—4 pkgs. machinery, $175. Japan—25 pkgs. material, 
$943. Liverpool—15 pkgs. machinery, $4,201; 371 pkgs. ma- 
terial, $16,342. London—247 pkgs. machinery, $2,000; 72 pkgs. 
material, $6,776. Lisbon—26 pkgs. material, $378. Manchester— 
357 pkgs. machinery, $25,741; 5 pkgs. material, $100. Marseilles— 
20 pkgs. material, $175. Mexico—357 pkgs. material, $8,419; 3 pkgs. 
machinery, $392. Newfoundland—17 pkgs. material, $286. Nova 
Scotia—14 pkgs. machinery, $1,282; 6 pkgs. material, $112. New 
Zealand—2 pkgs. machinery, $95. Naples—1 pkg. machinery, $50. 
Oporto—2 pkgs. machinery, $337. Peru—62 pkgs. material, $1,886. 
Rotterdam—1 pkg. material, $25. Stockholm—1 pkg. material, $16. 
Southampton—1 pkg. machinery, $375; 4 pkgs. material, $156. San 
Domingo—6 pkgs. material, $206. Venezuela—4 pkgs. material, $254. 


GOVERNMENT TELEPHONES.—An important decision has 
been rendered by Hon. R. J. Tracewell, Comptroller of the Treasury, 
on an appeal by the Chesapeake and Potomac Telephone Company 
from the Auditor for the War Department, respecting the amounts 
to be paid for telephone service in the various bureaus and offices of 
the War Department. The Comptroller reviews the decisions of the 
courts in the case of Manning & Co. against the telephone company. 
The case involved particularly an arrangement of telephones for 
the department’s use, under which seventy-eight telephones, located 
in various bureaus and offices of the department, were connected to 
a private exchange switchboard located in the department, which 
switchboard was in turn connected with the general exchange system 
of the company. The Comptroller held that the installation was 
“fairly one where four or more telephones are on the same wire” 
and should, therefore, be charged for at the rate of $25 per year 
each. The decision closes as follows: “The company in its settle- 
ment under each head charged for certain telephones at the rate of 
$18 per annum. But these charges, in my judgment, were made 
and contracted for for the instruments alone. It would hardly be 
fair to say that the telephone company, in the light of all the facts, 
agreed with the War Department to furnish a complete telephone 
service such as it is furnishing for $18 per annum. For instance, I 
think the company should be allowed, on a second settlement, for 
all these telephones at the rate of $25 per annum. That for all 
telephones on a single wire, such as the one at the residence of the 
chief clerk, at the rate of $50 instead of $40, as allowed by the 
auditor. And that for private lines as herein described it should be 
allowed the contract price.” 

EQUIPMENT FOR DAYTON AND MUNCIE ELECTRIC 
ROAD.—-E. P. Roberts & Company, Cleveland, consulting engineers 
for the Dayton & Muncie Traction Company, have closed contracts 
for the greater portion of the equipment necessary for building 
the road. The Westinghouse Electric & Manufacturing Company 
will furnish the electrical equipment for power house, sub-stations 
and cars. The order includes two 500-kw, three-phase alternating- 
current generators, four 200-kw and one 300-kw rotary converters, 
with transformers for reducing 15,000 volts and switchboards; also ten 
four 50-hp motor equipments for cars. The Buckeye Engine Com- 
pany secured the order for the engines. Eight vestibuled passenger 
coaches, a work car and a freight car will be furnished by the Ste- 
phenson Car Company, the cars to be equipped with Peckham trucks. 
At each sub-station and at the power house there will be a storage 
battery of 320 ampere-hours capacity furnished by the Gould Storage 
Battery Company. The line work will be done by the Chase Con- 
struction Company, of Detroit. There will be three sub-stations, 
at Greenville, Union City and Selma, and the main power house will 
be at Winchester. The road is in reality an extension of the Dayton 
& Northern. When the line is completed cars will be operated 
through from Dayton to Muncie, a distance of 90 miles. 

YERKES ON CAR PRICES.—In an interview last week, Mr. 


C. T. Yerkes, the street railway magnate, said: “I believe that the 
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trusts, as we have them here, will eventually do the country a great 
deal of harm. Except where our improved machinery makes it 
possible to undersell foreign products in foreign markets, there's 
no chance for us to sell our manufactures abroad. This was not 
the case before the making of everything was in the hands of trusts. 
More than all that, these combinations of capital will not be able to 
keep prices at the present high level. We know this ‘already, and 
when prices go down, where's the money coming from to pay the 
interest on over-capitalization? When dividends are passed, then 
look out for squalls. Prices are so high here that, with few excep 
tions, we are buying all our materials in England. Steel, for in- 
stance, is 40 per cent. higher than it was three years ago. Cars that 
could be bought three years ago for $1,850 apiece now cost $3,600. 
Europe will not stana such absurd prices and will simply not buy 
in Tetisieah markets. There would be some compensation if the 
American laborer was benefited in proportion, but I know he’s not.” 

ELECTRICAL EXPORTS.—The November summary of the 
sureau of Statistics of the United States Treasury shows a very 
steady maintenance of electrical export trade in good volume. Elec 
trical instruments and telephones and telegraphs amounted to $280, 
822 for the month as compared with $204,364 in November, 1901, 
and $3,728 .02 for the eleven months of the year in 1902, against only 
$1,526,398 in the same period of 1go1. That is a most cheering 
growth. The electrical machinery export for the month was $431, 
338 against $348,306 in November, 1901; and the total for the eleven 
months was $5,508,112 against $5,264,962 in 1901, and $4,957,308 in 
1900. This once more is a good showing, especially in view of the 
very low prices prevailing in Europe for such apparatus as motors, 
small dynamos, etc. The total for the eleven months is no less 
than $9,236,214, and ought to reach well over $10,000,000 for the 
year. Such a trade is decidedly worth cultivation. 

ELEVATORS IN RESIDENCES.—The extent to which the 
aid of electricity is being invoked in promoting comfort and con 
venience in dwellings is well illustrated by a recent contract made 
by the Otis Elevator Company to install five electric elevators in a 
single private residence. In the house which is now being erected 
at Madison Avenue and Thirty-seventh Street, New York, for 
Captain J. R. De Lamar, the elevator equipment is to consist, first, 
of a passenger elevator, a servants’ elevator and a dumb waiter, all 
to be automatically controlled by push buttons within the cars and 
at the several landings. In addition the contract calls for a side- 
walk elevator for ashes, ete., and an automobile lift for conveying 
motor cars from the street level to a storage room in the sub-base 
ment. 

THE IRONTON ENGINE COMPANY, of Ironton, Ohio, has 
acquired the rights and business of the Allfree Engine Company, 
and will hereafter build Allfree engines in all sizes, types and styles 
in new and modern shops. The very low cost of coal, coke and pig 
iron there, as well as Ironton’s excellent railway facilities, are ex- 
pected to be of material benefit to the new company and put it in 
position not only to build the highest grade and most economical 
engines, but upon a basis which will result in a material saving to 
the purchaser and increased dividend to stockholders of the com 
pany. Mr. D. H. Palmer is secretary of the concern. 

ORDERS FOR ELECTRIC CRANES.—Among recent orders 
for cranes reported secured by the Northern Engineering Works, 
Detroit, Mich., are the following: Three 70-ft. span electric travel- 
ing cranes for Oil Well Supply Company; one 55-ft. span for Sag- 
inaw Plate Glass Company; three 4o to 50-ft. span electric traveling 
cranes for Great Lakes Engineering Works; one 10-ton, 40-ft. span 
for Detroit Foundry Company; besides a number of smaller electric 
and hand-power traveling and jib cranes. They also report the 
recent sale of three electric cranes for export to England, and one 
for India. 

JENNEY MOTORS.—The Jenney Electric Manufacturing Com- 
pany, of Indianapolis, has developed a specialty in the motor equip- 
ment of printing and engraving plants, and have installed 50 motors 
for the Chicago Tribune, 30 large motors for the United States 
Printing Company, 60 for the United States Lithographing Com- 
pany, and 250 for the United States Playing Card Company. The 
Atlas Engine Works ordered last year 70 motors, of which three 
were of 30 hp and eight of 15 hp. Australia sent for 50 motors of 
the smaller sizes and a fair trade was done in England. 

INDUSTRIAL CARS FOR MEXICO.—M. H, Treadwell & Co., 
95-97 Liberty Street, have orders for ten slag cars for the American 
Smelting & Refining Company, six for their Monterey plant, Monte- 
rey, Mexico, and four for their Auguascalientes plant, Mexico 
These cars will be operated by electric motors. 

THE SPRAGUE ELECTRIC COMPANY supplied a large 
amount of flexible metallic conduit and steel armored conductors 
for the new addition to the White House in Washington, and has 
also received additional orders for ventilating outfits for the same 


building. 
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General Hews. 


THE TELEPHONE. 


SAN PEDRO, CALIIF.—The Pacific States Telephone Company’s exchange in 
San Pedro was recently destroyed by a fire which burned a block of buildings. 

LOS ANGELES, CALIF.—The County Supervisors of Los Angeles have 
ordered advertised for sale a blanket franchise as applied for by the United 
States Telephone & Telegraph Company. According to the requirements of the 
franchise, a telephone exchange must be maintained in every town which is now 
supplied with telephones. It is also required that the farmers throughout the 
country be supplied with telephone facilities. The following classification is pro 
vided for: Class 1—For unincorporated cities having exchanges of 100 telephones 
or under, $36 for office, $21 for residence. Class 2.—Exchanges having between 
100 and 500 telephones, office, $39; residence, $24. Class 3.—Exchanges having 
between 500 and 1,000 telephones, office, $42; residence, $27. Class 4.—Ex- 
changes having from 1,000 to 2,000 telephones, office, $51; residence, $30. The 
life of the franchise is to be 40 years. 

WAYNESBORO, GA.—The Waynesboro Strowger Telephone Company has 
been chartered in Georgia and an organization perfected with Col. W. E. Jones 
as president. The capital stock is $6,000. 

AUGUSTA, GA.—Some misunderstanding arose recently in Augusta regard- 
ing telephone contracts. The Strowger Company is a bidder for the contract for 
1903, but there seems to be a possibility growing out of recent developments that 
the Bell Company has a previous claim. Later it was decided that no claim 
existed to a contract. 

CORA, IDAHO.—The Cora Independent Telephone Association has been 
formed to build a line from here to Garfield, Wash. ‘The officers of the com- 
pany are: President, David Kidwell; vice-president, J. N. Kilgore; secretary, 
Luther Kerns; treasurer, Geo. Strong; directors, Wm. Smith, J. N. Kilgore, 
Luther Kerns, John Drew, C. P. Low. 

BOISE CITY, IDAHO.—During the past year the Bell Telephone Company’s 
subscribers increased in number from 460 at the beginning of the year to 673 
at the close. ‘loll lines were built all over the State and direct communication is 
now available with Salt Lake City, Utah; Denver, Colo.; Butte and Helena, 
Mont. During the present year the company has planned to build 800 miles of 
line in Idaho alone and improve the existing service. The independent com- 
pany in this city has almost doubled the number of its subscribers, as well as its 
mileage. The actual increase in the number of subscribers was from 702 to 
1 


1,325. The “Community Farmers’ Lines,” introduced by this company, have he- 


come very popular. 


STERLING, ILL.—The Inter-State Telephone Company is building a toll 
line from Sterling to Aurora, a distance of 100 miles. 

CHICAGO, ILL.—For the month of December, the Chicago Telephone Com 
pany gained 1,500 telephones. The total of Bell telephones in Chicago is 60,400. 

SWEETZER, IND.—The Farmers’ Mutual Telephone Company, of Sweetzer, 
has been organized. ‘The following persons constitute the board of directors: 
J. E. Curry, James Dooley, Thos. Johnson, F. H. Stevens and Alfred Burge. 

CONNERSVILLE, IND.—L. A. Frazee, of this city, and president of the 
Indiana Mutual Telephone Association, has appointed a committee to look after 
the interest of the independent telephone enterprises during the Legislative 
session. 

MUNCIE, IND.—‘lhe Delaware & Madison Counties Telephone Company, 
which has installed a new telephone system in this city, and commen*ed opera- 
tion on December 31, has completed the sale of its $300,000 bond issv Tue last 
$40,000 of the issue was purchased by Harry B. Gates, of Indianapolis. 

INDIANAPOLIS, IND.—Semi-annual payments of interest on bonds were 
made, January 1, as follows: The New Telephone 5’s, first series, 2% per cent., 
and the New Telephone 5’s, second series, 21% per cent. The 1 per cent. 
quarterly dividend on New Long Distance Telephone stock was declared also. 

CARYDON, IND.—The Eureka Telephone. Company, a corporation composed 
of farmers of Washington, Heth and Boone townships, of Harrison County, is 
extending its lines into Taylor and Posey Townships and will soon connect with 
the system in this city and thence with a line to Louisville, Ky. The company 
now has 100 telephones in service. 

BLUFFTON, IND.—Stockholders of the United Telephone Company have 
authorized an issue of $500,000 of bonds for the purpose of making extensions. 
Che Marion Trust Company will place the bonds on the market. The company 
now has 3,500 subscribers and a large number of toll lines. Officers have been 
elected as follows: Hon. Hugh Dougherty, president; L. C. Davenport, treas 
urer; C. H. Plessinger, secretary. The above, with W. B. Cooley, A. G. Lupton, 
J. W. Sale and D. A. Breed, are directors 

GAS CITY, IND.—The Home Telephone Company, of this city and Jonesboro, 
was put in operation January 2. It is expected that long-distance communication 
will be opened soon between Gas City and a number of prominent towns and 
cities of the State, including Indianapolis. The Jonesboro exchange will be put 
in operation in a few days and then 350 subscribers will be using the new service. 
R. D. Haymaker is manager of the new company. Iree service will be established 
between the two cities, Marion and Upland. 

DEXTER, IA The Mutual Telephone Company will build an exchange at 


this place; also one at Earlham. 


POSTVILLE, IA The Grand Meadow Farmers’ Mutual Telephone Com- 
pany, with a capital stock of $5,000, has been incorporated. 

LIBERTYVILLE, IA The Libertyville Telephone Company has been or- 
ganized here, with a capital of $1,200. Mr. E. Glotfelty is president. 

NEW PINEVILLE, KY.—New Pineville Telephone Company, with a capital 


of $3,000, has been organized here. 
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DETROIT, MICH.—The Council has granted a franchise to David W. Simons, 
James B. Mackey, D. C. Delamater, Joseph Harris and W. H. Ellis. The gentle- 
men form a citizens’ committee, which has promised to transfer the franchise to a 
new company to be made up of a combination of the People’s Telephone Com- 
pany and the Co-operative Telephone Company, both of which have held in- 
dependent franchises and have done considerable construction work for inde- 
pendent exchanges. It is believed that a new exchange will be built at once. 


ANOKA, MINN.—A movement is on foot to establish a farmers’ telephone 
system through this (Anoka) county. 


ST, PAUL, MINN.—The Northwestern and Twin City telephone companies 
have paid their 3 per cent. gross earnings taxes to the State. The Northwestern 
Company pays $25,002.89, on total receipts of $833,420.92. The Twin City Com- 
pany pays a tax of $5,553.45, on receipts of $185,111.66. Last year the North- 
western’s taxes were $23,332 and those of the Twin City $1,507.35. 


ST. JOSEPH, MO.—The Missouri & Kansas Telephone Company will extend 
its party-line service to many farms in this county. 


SAVANNAH, MO.—The Andrew County Mutual Telephone Company, of this 
city, has increased its capital stock from $5,000 to $10,000. 


ST. LOUIS, MO.—It is reported from Memphis, Tenn., that the Memphis 
Long-distance Telephone Company will be projected in a short time for the 
purpose of allying the telephone companies of Little Rock and Jonesboro, Ark.; 
Springfield and St. Louis, Mo.; Cairo, Ill.; Paducah, Ky.; Jacksonville and 
Clarksville, Tenn.; Dallas, Corsicana and San Antonio, Tex., and other cities in 
Tennessee, Arkansas, Mississippi, Kentucky and Texas, now operating or pro- 
posing to operate independent lines. ‘The object of the company is to furnish a 
line extending from St. Louis to Jackson, Miss., and from Little Rock as far east 
as possible. Alliances will then be made with other independent companies, thus 
furnishing connections with New York, Chicago, and other eastern points. The 
company will eventually control $100,000,000 of capital. Parties are now in the 
East engineering the deal. 

HEBRON CITY, NEB.—The City Council has granted to C. N. McNeil, of 
Beatrice, and W. G. Francis, of Kansas City, a franchise to operate a telephone 
system in this town. 

ALBANY, N. Y.—The Ontario Telephone Company, of Onondaga and Oswego 
counties, has increased its capital from $20,000 to $40,000. 

NEW YORK, N. Y.—A direct telegraphic circuit has been established between 
New York and Havana, Cuba, by the Western Union Telegraph Company. Here- 
tofore messages between the two points have been relayed at Jacksonville, Ila. 
The total length of the cable is about 150 miles. 

GREENSBORO, N. C.—The American Telephone Company will put in a 
local service in Greensboro, N. C. Fifty subscribers have been secured. 


ASHEVILLE, N. C.-—The electrical workers of Asheville, N. C., have 
gone out on a strike because the Asheville Telephone Company did not com- 
ply with the union wage scale. Only linemen are involved. 


DURHAM, N. C.—The exchange of the Interstate Telephone Company, at this 
place, was burned, January 1. The company’s loss is placed at $8,000, with 
$5,000 insurance. ‘The fire was caused by the explosion of a kerosene lamp. 

BLOOMDALE, OHIO.—-Toledo parties have made application to the Council 
for a telephone franchise. 

COLUMBUS, OH10O.—The officers of the Citizens’ Telephone Company are 
considering the erection of a new plant. 

NORWALK, OHIO.—J. F. Laning has resigned the presidency of the Local 
Telephone Company and has been succeeded by C. R. Callaghan. 

ATHENS, OHIO.—The Central Union Telephone Company is preparing to 
build a line from Pomeroy to Athens by way of Harrisonville. 

NORTH BALTIMORE, OHIO.—The National Telephone Company has sold 
its exchange to Claud Wyant and others, of Toledo. The new company will 
make many improvements. 

BEAVER DAM, OHIO.—The Beaver Dam Home Telephone Company, cap- 
italized at $15,000, has been incorporated by Edwin Fledderjohann, C. C. Miller, 
Allen Philips, A. H. Miller and W. H. Fledderjohann. 

ROCK CREEK, OHIO.—The Rock Creek Telephone Company, recently or- 
ganized by farmers, has purchased a considerable amount of the old equipment 
of the Ashtabula exchange. The system will be started at once. 

TOLEDO, OHIO.—The Toledo Home Telephone Company is preparing to fur- 
nish service to a large number of farmers throughout Lucas County. A number 
of connections have alreday been made and next spring this branch of the busi- 
ness will be pushed. 

NORWALK, OHIO.—Directors of the Local Telephone Company have de- 
clared the regular quarterly dividend of 1% per cent. on preferred stock. The 
affairs of the company are in a very prosperous condition and a number of im- 
provements are contemplated. 

OBERLIN, OH1O.—For the second time within a month the exchange of the 
Oberlin Home Telephone Company was seriously injured through the trolley 
of an electric car striking telephone wires and causing them to drop on the trolley 
wire. The switchboard at the exchange was completely destroyed and a large 
number of residence telephones were burned out. The service will be crippled 
for some weeks. The company had just completed the repairs rendered necessary 
as the result of a similar accident several weeks ago. 

SPARTANSBURG, PA.—The Spartansburg Telephone Company has been in- 
corporated, with a capital of $10,000. The directors are: J. K. Wright, W. E. 
Miller, of Spartansburg, and G. H. Barlow, of Corry, Pa. 

MURFREESBORO, TENN.—The Independent Telephone Company will build 
an exchange at this place. 

RICHMOND, VA.—The petition of the Richmond Telephone Company to 
close out to the Bell Company is now pending before a sub-committee. The 
telephone people are urging haste. 
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WALNUT RIDGE ARK.—S. C. Dowell and others are organizing a company 
with a capital stock of $50,000 to build an electric light plant and to construct 
an electric railway connecting with Hoxie. 


SONORA, CALIF.—E. J. Landers intends to organize a stock company in Son- 
ora and obtain an electric lighting franchise from the City Trustees. It is pro- 
posed to install a steam plant operated by a 150 hp. engine and to use crude oil as 


fuel. 
“ 


COLORADO SPRINGS, COLO.— The Pike’s Peak Power Company has been 
reorganized under the name Hydro-Electric Company. The new company will 
erect two large power stations on the eastern slope of Pike’s Peak, to cost about 
$1,000,000. ‘lhe company expects to furnish power to Colorado Springs and 
neighboring places and will have sufficient machinery to generate 5,000 hp. The 
Pike’s Peak Power Company’s system was described and illustrated in ELECTRICAL 
Wor_p AND ENGINEER of July 26, 1902. 


HARTFORD, CONN.—tThos. C. 
power company in Canterbury and Plainfield, and Harold Lawton and others ask 
for like privileges to operate in the towns of Sprague, Scotland, Franklin and 


Windham. 


TAMPA, FLA.—The John P. Martin Company, of Tampa, has secured the 
contract to supply electric lights to the city and has begun operations. 


Perkins and others seek incorporation as a 


WEISER, IDAHO.—The validity of the $40,000 bond issue proposed by the 
city of Weiser, Idaho, has been affirmed by the Supreme Court. The money 
derived from the sale of these bonds will be used in the construction of an 


electric light and water works plant. 
INDIANAPOLIS, IND.—The Merchants’ Heating & Lighting Company began 
serving customers on January 1. 


COVINGTON, KY.—Prominent citizens have 
straining the City Council from closing a contract with the Union Heat, Light & 


Power Company for furnishing electricity to the city. 


obtained an injunction re- 


DETROIT, MICH.—The municipal lighting plant is preparing to install a 
600 kw generator and an 800 hp engine. 


CLAYTON, MO.—A deed transferring the properties of the Missouri Water, 
Light & Power Company to the West St. Louis Construction Company has been 
filed here. The transfer has been effective and operative for several months. 

TONOPAH, NEV.—The new electric light plant of the Tonopah Light & 
Power Company is in running order. Over 600 business houses and residences 
have been supplied already, with the demand increasing daily. The plant, how- 
ever, is inadequate to supply the demand, as a number of the mines will put in 
a complete system of lights, besides using the power in the operation of ma- 
chinery. To meet this increased demand the electric company will put in a 
larger plant immediately. 

ROCHESTER, N. Y.—The Rochester Light & Power Company, of Rochester, 
has been incorporated to manufacture gas and electricity for lighting, heating and 


power purposes. The capital is $500,000. 


LEETONIA, OHIO.—The Leetonia Electric Light & Power Company has re- 
duced its capital stock from $30,000 to $10,000. 


ARCADIA, OHIO.—P. Whecland has just completed the erection of a light- 
ing plant and the village is to be illuminated by electric lights. 


ELYRIA, OHIO.—The Citizens’ Gas & Electric Company has succeeded the - 


The company is 


Lorain Gas Company and the Elyria Gas & Electric Company. 
The com- 


capitalized at $600,000, with an authorized bond issue of $400,000. 
pany has municipal electric lighting contracts in Elyria and Lorain. 


PAWNEE, OKLA.—The Pawnee Electric Light & Power Company, of Pawnee, 
with $50,000 capital, has been incorporated by W. L. Ward and J. S. Moffitt, of 
Pawnee, and A. Ward, of Sagnache, Colo. 


BAKER CITY, ORE.—The Columbia Mine, near here, is being equipped with 
a 200 hp. electric plant to operate the hoist and the mill. 


PITTSBURG, PA.—The Pittsburg, McKeesport & Connellsville Railway Com- 
pany has completed the purchase of the franchise and plant of the Dawson Elec- 
tric Company, which supplies light and power in the vicinity of Dawson. The 
plant has a capacity of about 300 hp. Its lines may be extended to Vanderbilt. 


HARRISBURG, PA.—Charters have been issued by the State Department to 
the following electric light corporations: Hampden Light, Heat & Power Com- 
pany, Hampden Township, Cumberland County, capital $500; Lower Allen 
Light, Heat & Power Company, Lower Allen Township, Cumberland County, 
capital $500; New Cumberland Light, Heat & Power Company, New Cumberland, 
capital $500; Camp Hill Light, Heat & Power Company, Camp Hill, capital $500; 
Shiremanstown Light, Heat & Power Company, Shiremanstown, capital $500; 
Upper Allen Light, Heat & Power Company, Upper Allen Township, Cumber- 
land County, capital $500; East Pennsboro Light, Heat & Power Company, East 
Pennsboro, Cumberland County, capital $500. ‘The office of these companies, 
which are controlled by the same persons, will be located at Harrisburg. 


Cox, of Anderson, and associates are 


ANDERSON, S. *C.—Judge W. F. 
planning to develop a fine water power two miles from Calhoun Falls, S. C. 


NORFOLK, VA.—W. T. Gilchrist, of Norfolk, and others will establish 
a $150,000 race track and electric park in Norfolk. 


-The property owners of Nelson have voted in favor of the 


NELSON, B. C. 


new electric light by-law, providing for the expenditure of $150,000 in installing 
an electric power plant and extending the electric lighting system. 
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HARTFORD, CONN.--The Stafford Springs Street Railway Company has ap 
plied for permission to increase its capital stock to $1,500,000 and change its 
name to Worcester & Hartford Railway Company. It will remove its offices to 
this city. 

HMARTFORD, CONN.—These applications of electric railway companies have 
been filed: J. T. Pattison and others, permission to build from Farmington to 
Plainville; also a street railway in Somers and Ellington. East Wirdsor Street 
Railway Company and Hartford & Springfield Street Railway, to change the cot 
porate offices to this city. Petition of the United Electric Company, to increase 
capital stock. Suffield Street Railway, for permission to purchase the wate: 
company of Suffield. 

MONTPELIER, IDAHO.—Local capitalists are talking of building an electric 
railway from this place to Laketown, Idaho. 

BLOOMINGTON, ILL.—The Bloomington & Joliet Electric Railroad Com 
pany has been incorporated, to build a series of trolley interurban roads which 
will connect the principal cities of Illinois. 

WARSAW, IND.—The directors of the Warsaw & Winona Traction Company 
have completed arrangements to build the road at once. The contract calls for 
operation by May 1. 

NEW CASTLE, IND.—Coulter Bros., of Chicago, have entered into a,con- 
tract to finance the Muncie-New Castle electric line and the work of constructing 
the road will be under their direction. 

INDIANAPOLIS, IND.—The Indiana & Illinois Traction Company has incor 
porated with an initial capital of $10,500. The directors are: L. G. Holmes, J. G. 
Leffler, A. E. Needam, J. H. Boyd and L. A Gutherie 

FT. WAYNE, IND.—Traffic will be opened on January 15 on the Muncie, 
Hartford City & Ft. Wayne Traction Company line. This road will connect with 
the Indianapolis branch of the Union Traction Company at Muncie. 

TERRE HAUTE, IND.—G. F. & Webster 
syndicate, which owns the Terre Haute Electric Railway, is placing contracts fot 
the equipment of the new electric road from Terre Haute to Lafayette. 

RICHMOND, IND.—It is stated that the Union Traction Company is con 
sidering a proposition for the purchase of the rights and franchises of the Rich 
mond & Northwestern Traction Company between Richmond and Newcastle, and 
between New Castle and Anderson. 

ANDERSON, IND. 
latter part of January for an addition to the power house 60 x 116 feet and 
A third building for a 


Wales, representing the Stone 


The Union Traction Company will award contracts the 


another building 30 x 70 feet, each two stories high. 
central car shop will be 90 x 4oo feet. 

HUNTINGTON, IND.—The County Commissioners have granted a 50-year 
franchise to the Ft. Wayne & Southern Traction Company for a line between 
Huntington and Marion, by way of Warren. All necess vy franchises in Hunt 
ington County have been obtained. The company is essentially the same as the 
Ft. Wayne and Southwestern. 

QUINCY, MASS.—The Old Colony Street 
erect two power plants, one at Quincy, and one at Fall River, Mass. 


Railway Company, Boston, will 
ms. SF 
Bancroft is engineer. 

ST. PAUL, MINN.—One of the bills which will be presented to the Legis- 
lature places all electric railways on a gross earnings tax basis. It is expected 
that the street railway companies will be able to defeat the opposition which 
will arise in the cities on account of the decrease it will make in tax receipts. 

ST. JOSEPH, MO.—Word has been received here from the Philadelphia 
office of Clark Bros., to the effect that the contract had been let for a new 
power house for the street railway plant. It is to cost a quarter of a million 
dollars, 

NEW BRUNSWICK, N. J. 
tric Railway are now running into this city from Trenton, 

TRENTON, N. J.—Articles of incorporation of the Augusta & Aiken Railway & 


The capital stock 1s placed at $2,300,000. The 
The in- 


Cars of the Trenton and New Brunswick Elec 


Electric Company have been filed. 
company will build electric railways and electric lighting and gas plants. 
corporators are: K. K. McLaren, H. O. Coughlin and Louis B. Dailey. 
ELIZABETHPORT, N. J.—The company for which Judge J. Kearny Rice 
asked the consideration of the Perth Amboy Council in granting trolley rights to 
the Amboy bridge approach is now in the field. The incorporators are: Judge 
Andrew Kirkpatrick, of Newark; Edward Furman, of Sayreville, and W. Parker 
The company is known as the Elizabethport, Amboy 


Runyon, of Perth Amboy. 
The capital 


& Long Branch Railway Company, and its office is in Perth Amboy. 
is $500,000. The intention is to operate between Elizabeth and Long Branch. 

ALBANY, N. Y.—The New York and Long Island Traction Company has 
increased its capital stock from $125,000 to $1,000,000. 

NEW YORK, N. Y.—It is stated that the Interborough Railway Company ex- 
pects to run trial trains in the subway soon after June 1 next, and that full service 
will be available to the public in the fall. 

NEW YORK, N. Y.—The Interborough Rapid Transit Company will place no 
obstacles in the way of the New York Central, should that company desire to run 
its trains through the subway to the Battery, as it is reported the company 
wishes to do. 

ALBANY, N. Y. 


ject of preventing overcrowding of surface and elevated cars in New York City. 


A bill has been introduced in the Legislature with the ob 


According to its provisions it will be unlawful to carry more than five passengers 
above the actual seating capacity of each car, the penalty for violation being $50 
for each passenger carried above the limit. 

NEW YORK, N. Y.—The Metropolitan Street Railway 
Jan. 19, increase the wages of its motormen and conductors on a graded scale, 
For motormen the minimum rate (first year’s 
After five years’ 


Company will, on 


based on the length of service. 
service) is $2.10 per day, and for conductors $2 per day. 
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service the rate for motormen is $2.50 and for conductors $2.35 per day. This is 
a ten-cent raise for motormen of all grades antl for conductors after five years. 
The last previous raise, 5 per cent., was made in June, 1gor. 

RICHMOND, VA.—Control of the Virginia Passenger and Power Company 
has been bought by Frank Jay Gould. The company operates all the street 
railways in the cities of Richmond, Manchester and Petersburg, as well as 
a 22-mile electric line which connects the two last-named cities, the system at 
present including 122 miles of road, 

SEATTLE, WASH.—The Adams County Electric Transit Company, which 
was recently incorporated in the State of Washington by P. R. Clarke, Col. 
Lunceford, O. R. Holcomb and others, proposes to build and operate an electric 


railway line between Washtucna and Odessa. 


NEW INDUSTRIAL COMPANIES. 


THE CATARACT AUXILIARY COMPANY, of Hamilton, Ont., has been 
incorporated. The capital of the company is placed at $1,000,000. 

THE VICTOR & BURG BROS. MANUFACTURING COMPANY has been 
organized at Denver, Colo., to manufacture electric fixtures, gas machines, etc. 

THE ROCHESTER ELECTRIC SIGNAL COMPANY, Rochester, N. Y., has 
been incorporated; capital, $50,000. Directors—W. F. Atkinson, J. G. Kaelber 
and E. F. Higgins, Rochester. 

THE CLARK & MILLS ELECTRIC COMPANY (electricians), of Portland, 
Me., has been incorporated; capital, $50,000. President, A. W. Tolman; treasurer, 
Levi Turner, both of Portland. 

THE NATIONAL ELECTRIC PURIFICATION COMPANY, Camden, N. J., 
has been incorporated; capital, $1,000,000. Incorporators—William T. Hen- 
derson, Harry W. Henderson and C. V. D. Joline. 

THE IDEAL GAS AND ELECTRIC FIXTURE COMPANY, New York 
City, capital $10,000, has been incorporated. Directors—Samuel Tepfer and 
Henry Forendo, Brooklyn; Pincus Burger, New York. 

THE MOTOR MANUFACTURING COMPANY, of Indianapolis, has been 
incorporated to manufacture and deal in motor cars, motors and gas engines. 
Capital stock, $50,000. Harold O. Smith is president. 

THE ELECTRIC CAR LIGHTING COMPANY has been incorporated in 
New Jersey; capital, $100,000. Incorporators—Roswell S. Nichols, Lucius E. 
Varney, Anthony M. Jeshera, John M. Scoble and John M. Enright. 

THE HALSEY ELECTRIC GENERATOR COMPANY has been incorporated 
in New Jersey by Henry Halsey, Wm. S. Halsey and Howard H. Williams, to 
manufacture batteries, motors and fittings. The authorized capital is $100,000. 

THE AUSTIN LIGHT, HEAT & POWER COMPANY OF NEW YORK, 
has been incorporated at Dover, Del., capital $2,500,000. Incorporators—Edward 
C. Dowling and Harry U. Spence, Brooklyn, and Millard H. France, New York. 

THE ELECTRIC TRANSIT COMPANY has been incorporated at Albany 
to operate vehicles propelled by electricity or other power in New York City. 
rhe capital is $5,000 and the directors are John Mill, Thomas Steely and Frank 
I. Taylor, of New York. : 

THE NATIONAL COAL BURNER COMPANY is being organized at Toledo, 
O., with a capital stock of $1,500,000, to promote and manufacture the Rowe 
feeder system, which was described and illustrated in ELectricaL WorLp AND 
I-NGINEER Of November 15, 1902. 

THE CLEVELAND ENGINEERING COMPANY, Cleveland, O., heretofore 
a partnership engaged in all branches of electrical and mechanical engineering, 
has been incorporated, with $10,000 capital steck, by H. W. Jones, H. W. Wood- 
ward, H. Clay Herrick, C, A. Cadwell and Prof. Charles H. Benjamin. It will 
continue the business of the old firm on a much broader scale and will devote 
especial attention to power, lighting and heating systems. 





OBITUARY. 


MR. A. B. DE FREECE died last week at Pelham Manor, N. Y., aged only 52. 
Ile was at one time publisher of the Mail and Express, and was well known as a 
manager of charitable exhibitions, etc. He had a very wide acquaintance in elec- 
trical circles and had taken out many ingenious inventions in the mechanical 
field. 


MR. JAMES OSCAR NIXON.—We are indebted to Mr. Ray D. Lillibridge 
for the subjoined interesting details in regard to the career of Mr. J. O. Nixon, 
so suddenly ended by untimely death: In the world of engineering and busi- 
ness, I believe there was never a more promising career brought to so un- 
timely an end than on December 27 by the death of James Oscar Nixon, late 
engineer and manager of the silent-chain department of the Link-Belt ¥En- 
gineering Company, of Philadelphia. Even in this day of “young men cf 
affairs” it is extremely rare that one of twenty-three years can be pointed out 
who is endowed with such industry, talent and intelligence as to have achieved 
a marked success in his work and won the love and respect of a host of friends 
and business associates. Such, however, was the position obtained by Mr. 
Nixon. He was from the South—a native of New Orleans and a graduate of 
Tulane University of that city, class of ’97. During his undergraduate days, 
his energy, perseverance and personal popularity won for him a prominent 
position in the college world. He was manager of the foot ball team, editor- 
in-chief of the college annual and of the college weekly and he held a prom- 
inent position in his fraternity, Alpha Tau Omega. After taking his degree in 
mechanical engineering, he took up post graduate work in sugar chemistry, 
occupying at the same time the position of chemist on a large plantation. 
After leaving the university he spent a year in Wilmington, Del., as‘a manager 
for one of the branches of a large foundry. Three years ago Mr. Nixon became 
connected with the Link-Belt Engineering Company and was almost immedi- 
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ately assigned to the testing and mechanical development of the work of that 
company, and in this line he showed unmistakable genius. Later he was as- 
signed to the important work of the commercial and mechanical development 
and introduction of the Renold Silent Chain. The rapidity of introduction of this 
device, it having been first presented in this country just more than a year 
ago, pays a remarkable tribute to Mr. Nixon’s possession of that rare combina- 
tion of qualities—those of a good business man and an engineer. Mr. Nixon's 
paper presented in December, 1901, before the American Society of Mechan- 
ical Engineers on ‘“‘A Silent Chain Gear,” and his letter appearing in the 
‘“‘American Machinist’? of Jan. 2, 1902, on ‘‘Faulty and Correct Wheel Construc- 
tions for Standard Roller Chains,” are exemplary of his clear perception of 
points at issue and of his vigorous manner in expounding those in which he 
became interested. Less than a year ago, Mr. Nixon married and last October 
he and his wife had begun housekeeping in a modest and charming little 
home. While thus all the world seemed bright to him, he was taken ill with 
typhoid fever and passed away on the night of December 27, 1902. His re- 
mains were interred at New Orleans. 








PERSONAL. 





MR. E. P. GRIFFITH has succeeded Mr. F. L. Blendinger as superintendent 
of telegraphs on the Erie Railroad. 

MR. THOMAS C. PERKINS is interested in getting a Connecticut charter for 
a power company at Canterbury and Plainfield, in that State. 

MR. FREDERICK P. FISH has been elected a director to fill the vacancy in 
the Boston Edison Company’s board caused by the death of Mr. Edward D. 
Maitby. 

HON. SAMUEL JONES, Mayor of Toledo, Ohio, has been elected president 
of the Toledo & Indiana Railway, in place of Hon. C. P. Griffin, who died a few 
days ago. 

MR. G. MARCONI leaves Canada for Cape Cod this week to carry out his 
plans for exchanging wireless messages between the United States and Europe 
from that point. 

MR. W. W. KER is delivering for the New York Board of Education a series 
of eight popular evening lectures on electricity, at various centers. Mr. Ker is 
electrical instructor at the Hebrew Technical Institute. 

MR. CHARLES B. HORTON, assistant superintendent at Denver, has been 
appointed to succeed the late J. J. Dickey, recently deceased, as superintendent 
of the third district of the Western Union Telegraph Company. 

MR. JOSEPH RIPPON, general manager of the Halifax & Bermuda Cable 
Company, arrived in New York this week on the IJvernia, with the object 
of looking up the cable business of the company and improving it. 

MR. W. E. BAKER, the well-known electric railway manager and engineer, 
has been engaged to serve on the committee of experts formed by the Mer- 
chants’ Association of New York to study possible improvements in the 
transportation system. 

MR. W. E. ATHEARN has resigned his position in the electrical engineering 
department of the Western Union Telegraph Company to accept one of like 
nature with the American Telephone & Telegraph Company. Mr. Athearn will 
remain in New York for the present. 

MR. T. E. MURRAY, consulting and designing electrical engineer for the 
power houses of the Brooklyn Rapid Transit, stated last week that he is now sup- 
plying the deficiency of power by the equipment of a new power house which will 
furnish 54,000 hp of current to the system. 

MR. HENRY C. MEYER, JR., M. E., has announced the removal of his office 
to 114 Liberty Street, New York City, where he will continue to practice as con- 
sulting mechanical engineer, making a specialty of the design of steam power 
plants and the mechanical equipment of buildings. 


MR. O. W. BRAIN, electrical engineer to the Board of Railway Commis- 
sioners for New South Wales, has been on a tour of inspection of the chief rail- 
way centers of Canada. For some time past he has been visiting the railway 
centers of England and the Continent, with a view of gathering the latest informa- 
tion in the way of new electrical appliances. 


MR. A. L. BAGNALL, of the American electrical engineering and contract- 
ing firm of Bagnall & Hilles, Yokohama, left New York on Monday, en route 
for San Francisco, from which place he will sail on the 2oth for Japan after 
several weeks’ visit to the United States. As mentioned elsewhere, Mr. 
Bagnall left some substantial contracts behind him for various electrical equip- 
ment for Japanese lighting and traction plants. 

PROF. FRIEDRICH NIETHAMMER, of Brunn, Austria, who has been visit- 
ing the United States during the past month, returned home during the present 
week. His stay was devoted chiefly to the inspection of electrical apparatus and 
plants. For some time the Professor has been associated with part of the tech- 
nical work of the Union Elektricitaets Gesellschaft, of Berlin, in addition to 
carrying on his duties of professor of electrical engineering. 

MR. LOUIS J. COSTA has severed his connection with Walker & Kepler, 
Philadelphia, and has joined forces with Mr. E. L. Nash, manager of the 
Philadelphia branch of the Jandus Electric Company, Real Estate Trust Building. 
The management of the Eastern District of the Buckeye Electric Company has 
been discontinued and Messrs. Nash and Costa will devote their energies exclu- 
sively to furthering the sales of Jandus arc lamps, fan motors, inner globes, etc. 

MR. RUSSELL SAGE has an article in Railroad Men on the Manhattan 
Railway system. Electric traction, which he fought so long, receives recogni- 
tion at his hands, as he points out that the Company can save one motorman per 
train. 

MR. F. E. DRAKE since his return from Germany has discussed some of 
the advantages of the metric system fin electrical manufacturing in the tech- 
nical press so ably that the New York Tribune last week devoted a leading 
editorial to a review of his ideas and statements in respect to foreign trade 
development. 
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MR. C. T. YERKES has been in Boston inspecting the elevated lines to ascer- 
tain how the passengers were handled in the subway during the rush hours and 
to look over the company’s terminals and power stations. He was asked as to 
the outcome of his London transportation schemes and replied that there were 
6,000,000 of people in London proper and 2,000,000 people in the surrounding 
country, but that the people in London had in the past been in the habit of walk- 
ing a good deal. 

VREELAND AND YERKES.—The London Globe of January 8 says: “Not- 
withstanding the denials of Mr. R. W. Parks, M. P., the solicitor for Mr. 
Yerkes, that he is about to resign the chairmanship of the Metropolitan District 
Railway tube system, there is reason to believe he will do so almost immediately, 
and that his successor will be A. L. Stride, of the London & Tilbury Railway. 
It is stated that Mr. Vreeland, president of the Metropolitan system of New 
York, is coming to London to manage the Yerkes lines, and that C. H. Tweed, 
formerly chairman of the Southern Pacific Railway, will be responsible for their 
financial control.’’ This has been denied again. 


MR. E. C. NOE took charge, on January 15, of the Lake Street and the North- 
western Elevated Railroads in Chicago, as general superintendent. He has been 
for several years engineer of the Chicago office of the General Electric Com- 
pany, and has been connected in responsible technical capacities with electrical 
work in Chicago for twenty years past. It is the general consensus of opinion in 
Chicago that the elevated companies were wise in selecting so quickly Mr. Noe 
as successor to Mr. Frank Hedley, who becomes general superintendent of the 
underground lines of the Interborough Rapid Transit Company in New York. 


MR. CHARLES DAY, of Dodge & Day, the modernizing engineers, has been 
very deservedly complimented on his valuable paper read before the New York 
Electrical Society on motor drive in machine-tool operation. Not only has the 
paper been copiously quoted in all the leading technical papers, but it has been 
printed by the Society for distribution among its members. The demand is so 
great otherwise that a large edition has also been prepared for general circulation. 
Prompt recognition does not often come to a young engineer, but in this case 
it was thoroughly deserved. Mr. Kern Dodge, his partner, had a valuable article 
in the New Year issue of this journal on a kindred topic, the firm having made a 
specialty of such problems. 

MR. ANTHONY N. BRADY, vice-president of the People’s Gaslight & Coke 
Company, of Chicago; Mr. George O. Knapp, its president, and Mr. C. K. G. Bil- 
lings, chairman, are now stopping at the Hotel Ritz, in Paris. On being inter- 
viewed by the Paris Herald, Mr. Brady said: ‘‘We take pleasure in stating that 
we have come to Paris at the invitation of some Parisian friends, who requested 
us to look over the gas situation here for the purpose of giving our views and 
possibly taking a concession for supplying gas to the city of Paris. We have been 
looking over the manufacturing interests of the city and by courtesy of the 
present gas company, have visited its works and inspected its methods. We are 
pleased to find that the gas works are in fair condition, though the methods em- 
ployed are not as modern as might be desired, and that the class of workmen em- 
ployed is most excellent.” 


LORD KELVIN.—In an article inquiring whether the British aristocracy is on 
the wane, Sir G. Arthur, in the January North American Review, says: “‘Of late 
years, the system of selection has, to an increasing extent, been based on better 
principles, and it is not too much to say that promotion to the House of Lords is, 
in these days, a means of making the Upper Chamber thoroughly representative 
of all that is best and worthiest in the community. The titled aristocracy has 
eyerything to gain by such additions to its numbers as Lord Wolseley, Lord 
Kelvin, Lord Armstrong, Lord Kitchener, Lord Goschen, Lord Avebury, Lord 
Strathcona, Lord Rothschild—men who seek to maintain at its highest point the 
standard of English tradition in all its purity, and who contribute to the na- 
tional credit their great assets of valor, of intellect, of statesmanship, of culture, 
of experience, of political and commercial honor; men who, indeed, were by 
nature and in the strictest sense of the term aristocrats before ever they were 
formally ennobled by letters patent. So long as the leaders in the land base 
their claim to lead on a sense of responsibility incurred and duty to be done there 
is little fear that they will find themselves bereft of honor and support.’ 


Trade Motes. 





THE BURT MANUFACTURING COMPANY, of Akron, O., announces 
that it has just made a shipment of six oil filters to Stockholm, Sweden; five te 
Buenos Ayres, Argentine Republic, and six to Yokohama, Japan. 

BRANCH FUSE BLOCKS.—The H. W. 
York, describes and illustrates its ‘‘Noark’’ 
“Noark” fuses, in a recently issued bulletin. 
trated on another page of this issue. 

THE MANSFIELD ENGINEERING COMPANY, Mansfield, O., is making 
extensive improvements and among other new equipment, the Phoenix Electric 
A 25-ton electrically-driven crane is 


Johns-Manville Company, New 
branch fuse blocks, for 220-volt 
This device is described and illus- 


Company is supplying a large generator. 
to be installed. 

THE CLEVELAND ARMATURE WORKS, Cleveland, O., will move into 
new quarters and will increase their general repairing facilities by the instal- 
lation of several new winding lathes. They will occupy a portion of the shop 
vacated *by the Snyder-Hughes Company. 

ROCK-CRUSHING PLANTS.- 
be interested in Catalogue No. 5 of the Allis-Chalmers Company, Chicago, IIl., 
which contains illustrations and descriptions of rock and ore crushing plants. 
Much information on the general subject is given. 


Constructing engineers and contractors wil! 


METERS.—The line of direct-current meters and shunts manufactured by 
the Jewell Instrument Company, Chicago, is described and illustrated in a book- 
let issued by the company. ‘These meters are of the D’Arsonval type, and possess 
many features of construction and utility which commend them to electrical 
people. 


THE KNAPP ELECTRIC & NOVELTY COMPANY, 507 West sist Street, 
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New York, sustained a slight loss by fire the latter part of December. This 
accident, however, will not seriously impair the splendid facilities which the 
company has for manufacturing the various specialties which it is putting on the 
market. 


SALAMANDERITE is a new fireproof construction material introduced by H. 
W. Johns-Manville Company, of Hartford, Conn. The company has issued a 
booklet and a folder in regard to it that give many interesting details of interest to 
electrical people. 
application. 

WATERTOWN ENGINES.—tThe extensive use of Watertown engines, man- 
ufactured by the Watertown Engine Company, Watertown, N. Y., is shown in a 
pamphlet just issued by the company, giving a list of “‘references,” i. 
Watertown engines. These engines are found everywhere in this country and in 
many foreign countries. 

CROCKER-WHEELER MOTORS. 
Company is devoted to semi- and fully-enclosed motors, both of which types are 
illustrated in detail. portion of the 
illustrations of applications of the motors to machine tools, nineteen such appli- 
cations being shown by excellent engravings. In addition the motor controller 
is described and illustrated. 

CASE ENGINES.—The New Britain Machine Company, New 
has just issued a well-illustrated catalogue of its automatic high-speed engines. 
These engines are made in the pedestal type, throttle hanger type, and bracket 
type, and are admirably adapted for the driving of electric generators of small and 
medium outputs. On several pages are shown a number of outfits of Case en- 
gines direct-connected to various makes of dynamos, pumps, fans, etc. 


THE BUFFALO FORGE COMPANY, Buffalo, N. Y., which, as is 
known, does a large and extensive business in heating and ventilating apparatus, 
has just issued a well-illustrated booklet describing briefly and illustrating its 


The booklet contains six illustrations and can be obtained on 


e., users of 


Bulletin No. 29 of the Crocker-Wheelet 


A considerable Sulletin is occupied by 


sritain, Conn., 


well 


heating, ventilating and drying apparatus. Among the illustrations are several of 
large school buildings, churches, hospitals, etc., heated and ventilated by this 
company’s fan system. The illustrations are very clear and artistically executed. 


THE FOSTORIA BULB & BOTTLE CO., of Fostoria, Ohio, wishes to 
correct the impression that its plant has been destroyed by fire and that it is 
not in a position to furnish inner globes. On the contrary, its production of 
inner globes is greatly increased and it is in a position to take the best possible 
care of all business that comes its way. Another glass factory at Fostoria, Ohio, 
which manufactured outer globes and shades’ for arc lamps, was destroyed by 
fire. 

SHULTZ CALENDAR.—tThe Shultz Belting Company, of St. Louis, Mo., re- 
minds its patrons of the flight of time by issuing a handsome illustrated calendar 
for 1903. Mr. A. B. Laurence New York manager of the company recently 
took an order for a 48-inch, 3-ply belt, 117 feet long, for the Stamford Electric 
Light Company, Stamford, Conn. The Shultz Company reports doing a large 
business, especially with foreign countries. It built a new factory at St. Louis 
last year. 


MICHIGAN ELECTRIC COMPANY’S BANQUET.—tThe second annual ban- 
quet tendered by the Michigan Electric Company, of Detroit, to its employees was 
held at the Hotel Cadillac, in that city, Saturday, January 3, and was attended 
by 50 employees. The affair evidenced a great deal of good feeling between the 
officers and employes. After the banquet the party witnessed a theatrical »er- 
formance. A very neat menu was gotten up for the banquet and all present 
had a very enjoyable time. 

THREAD MILLING MACHINE.—The Pratt & Whitney Company, Hartford, 
Conn., in an artistically gotten up pamphlet, describes and illustrates its thread 
milling machine, which is designed for the manufacture of precision screws, 
worms, lead and feed screws, spiral gears for high-grade machine tools, etc. <A 
very complete description of the, machine accompanies the illustrations, which 
are of high artistic merit, and altogether the subject is very comprehensively 
covered. Copies of this pamphlet can be had on application. 

THE STOREY MOTOR & ELECTRIC COMPANY reports a busy season in 
its line and in view of many improvements in shop details and the broadening 
of its line of motors, the concern expects to be in a position to accommodate 
a largely increased number of purchasers, who, it would seem, find the Storey 
“variable speed” motors quite up to the requirements where reference is had to 
machine-tool driving. Mr. Thos. J. Fay, general manager of the Storey Company, 
gives his personal attention to motor applications to lathes, planers, shapers, etc., 
thus saving to machine-tool builders much trouble and annoyance. 


ROEBLING CALENDAR.—Whatever the John A. 


undertakes to do it does well, however large or small the task may be. 


Roebling’s Sons Company 
The 
company has just issued a calendar for 1903 which is gotten up with taste and 
The calendar is headed with a half-tone view of the 
cable East New York, 
very clearly some of the difficulties in carrying out the great project. 


with a view to real utility. 
on the new and shows 

The cal- 
endar itself is very clear and is not subordinated to a great mass of advertising 
matter. Mr. Henry L. 
pany, in presenting the calendar, sends with it a very neat little card containing 


and wire work River bridge at 


This is a great advantage. Shippy, treasurer of the com- 
seasonable greetings. 

SILICON COPPER.—This alloy as produced by the Cowles Electric Smelting 
& Aluminum Company, Lockport, N. Y., and is offered to foundrymen as a most 
desirable material for use in the production of pure copper castings. The silicon, 
it is stated, acts upon copper in almost the same manner as phosphorus, and is 
more active in clarifying, refining, hardening and strengthening copper and its 


It is put up in ingots weighing about 14 pounds each, from 1 to 2% 


The re 
sulting castings, it is stated, are clean, solid and free from blow-holes, swellings, 
Silicon- 


copper is available as well in the manufacture of high-grade castings in tin-bronze 


alloy Ss. 
pounds of the metal being used to every 100 pounds of melted copper, 


etc., and possess strength superior to those made by other processes. 


and brass. <A booklet just issued by the company gives much valuable informa- 
tion about this metal, the advantages of which should be looked into by all 


interested. 
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UNITED STATES PATENTS ISSUED JANUARY 6, 1903. 
[Conducted by Wm. A. Rosenbaum, Patent Attorney, 140 Nassau St., N. Y.] 
717,542. TROLLEY HARP; F. J. Caswell and C. C. Wood, Woodville, Mass. 

App. filed Feb. 10, 1902. Details. 

717,549. DIAPHRAGM FOR BATTERIES; F. A. Decker and W. P. Divine, 
Philadelphia, Pa. App. filed April 9, 1902., A plate of baked porous material 
is cut or ground down to a thin diaphragm in which strengthening ribs are 
left. 

717,574. MACHINE FOR CLEANING, STRAIGHTENING AND REINSU- 
LATING OLD WIRE; F. W. Henninger, Detroit, Mich. App. filed June 13, 
1902. The wire is led through a machine which cuts or scarifies the old in- 
sulation, which is afterwards scraped off and the new insulation applied. 

717,583. TROLLEY POLE AND STAND THEREFOR; W. H. Kilbourd, 
Greenfield, Mass. App. filed March 13, 1902. Means for preventing the up- 
ward movement of the pole in case the trolley leaves the wire. 

717,584. METHOD OF CONTROLLING THE SUPPLY OF ELECTRIC 
ENERGY TO TRANSLATING DEVICES; H. W. Leonard, East Orange, 
N. J. App. filed Feb. 6, 1897. The field of a motor is supplied from a main 
source and the armature with a variable e. m. f. controlled by a second source 
located between the motor armature and the main source, to vary the speed of 
the armature. 

717,607. ELECTRODE FOR STORAGE BATTERIES; L. Paget, New York, 
N. Y. App. filed Sept. 8, 1899. A thin corrugated plate of compressed ar- 
borescent crystals of lead. 

717,608. METHOD OF PREPARING STORAGE BATTERY ELECTRODES; 
L. Paget, New York, N. Y. App. filed Oct. 19, 1899. Process of making a 
plate consisting in pressing finely divided lead into a thin corrugated plate. 

717,609. STORAGE BATTERY ELECTRODE; L. Paget, New York, N. Y. 
App. filed Jan. 10, 1900. A thin lead plate having on each side successive thin 
layers compressed to the density of sheet lead. 

717,610. STORAGE BATTERY AND METHOD OF PREPARING ELEC- 
TRODES THEREFOR; L. Paget, New York, N. Y. App. filed Jan. 10, 
1900. The active material or material to become active, consists of finely 
divided lead compressed to a density of sheet lead. 


717,656. BRUSH HOLDER; W. W. Beeler, Baltimore, Md. App. filed April 
26, 1902. Details. 

717,675. SWITCH TERMINAL; G. W. Hart, Hartford, Conn. App. filed June 
26, 1902. A post having saw cuts in opposite sides, into which plates or 
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717,772.—Signalling System. 717,778.—Electric Conducting Cable. 


clips are inserted and held by upsetting the metal of the post between the 


= ELECTRIC SWITCH;_W. R. Thompson, Norwalk, Conn. App. 
filed May 28, 1902. Details. 

1755. AUTOMATIC CONVERSATION-COUNTER FOR TELEPHONE 
EXCHANGE SYSTEMS; J. H. Meyer, Magdeburg, Germany. App. filed 
March 28, tg0or. (See page 124.) 

717,763. WIRELESS SIGNALING SYSTEM; H. Shoemaker, Philadelphia, 
Pa., and G. W. Pickard, Boston, Mass. App. filed June 22, 1901. The in- 
vention comprises a chemical recording device controlled by the received im- 
pulses and described as a non-inductive recording circuit. 

117,766. WIRELESS SIGNALING SYSTEM; H. Shoemaker, Philadelphia, 

Pa. App. filed Dec. 7, 1901. The relative movement of the elements of an 

electrostatic receiver is communicated to microphonic contacts included in the 

recorder circuit to amplify the received impulses by calling into action a 
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local source of energy. 

717,767. MULTIPLEX WIRELESS SIGNALING SYSTEM; H. Shoemaker, 
Philadelphia, Pa. App. filed Dec. 23, 1901. Accomplished by the synchro 
nism of commutators at each station. Each transmitting instrument has use 
of the radiating conductor in a certain order of succession and at the same in- 
stants the associated receiving instrument is in communication with the re- 
ceiving conductor. 

717,768. SYNCHRONIZER; H. Shoemaker, Philadelphia, Pa. App. filed April 
25, 1902. Commutating devices whereby the receiving circuits are brought 
alternately into action with such rapidity that each receiver is independent 
of the others and selects out the impulses intended for it. 


717,769. WIRELESS SIGNALING SYSTEM; H. Shoemaker, Philadelphia, Pa. 
App. filed May 12, 1902. Means for shielding the wave responsive device 
from the influence of nearby radiations, comprising a metallic case, a shielded 
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connection through the walls of the case and a plate in contact with a con- 

nection, forming a condenser with the walls of the casing. 

717,770. WIRELESS SIGNALING SYSTEM; H. Shoemaker, Philadelphia, Pa. 
App. filed June 16, 1902. A plurality of generators, an interrupter in the 
circuit of each generator, and means for controlling the interrupter to render 
the generators successively operative. 

717,771. SIGNALING SYSTEM; H. Shoemaker, Philadelphia, Pa. App. filed 
Aug. 13, 1902. The radiating and receiving conductors of a wireless system 
are one-half or a full wave length, in length, and are entirely insulated from 
the earth. 

717,772. SIGNALING SYSTEM; H. Shoemaker, Philadelphia, Pa. App. filed 
August 19, 1902. A material whose conductivity is altered by magnetism is 
subject to a magnetic field varied by the received impulses. The material is 
included in the local circuit. 

717,773. SIGNALING SYSTEM; H. Shoemaker, Philadelphia, Pa. App. filed 
Aug. 19, 1902. The rate of operation of the tapper in a wireless system is 
regulated to correspond with the rate of succession of the transmitted wave, 
a telephone being used in the receiving circuit to indicate the groupings of 
the tappings. 

717,774. OSCILLATOR; H. Shoemaker, Philadelphia, Pa. App. filed Nov. 10, 
1902. A portable oscillator comprising a freely oscillating circuit including 
an adjustable condenser whereby the wave length of the transmitted energy 
may be varied within certain limits. 

717,776. QUADRUPLEX TELEGRAPH SYSTEM; J. F. Skirrow, East 

Orange, N. J. App. filed Nov. 8, 1901. A differentially wound double acting 








717,966.—Telegraph Transmitter. 


relay having two separated cores, one pair of adjoining ends of which form 
the neutral relay and the other pair the polarized relay, whereby one instru- 
ment will serve the same purpose as the neutral relay and the independent 
polarized relay of the old form. 

717,778. ELECTRIC CONDUCTING CABLE; R. Spaulding, New York, N. Y. 
App. filed Feb. 5, 1902. A braided core and an insulating covering. 

717,821. TROLLEY FOR ELECTRIC CARS; W. A. Daggett, Vineland, N. J. 
App. filed April 22, 1902. Details of a spring-mounted harp. 

717,895. TELEPHONE RECEIVER HOLDER; J. B. McClain, Washington, 
Pa. App. filed October 6, 1902. (See page 124.) 

717,918. ELECTRICAL REGULATOR; C. P. Philbrick, Wymore, Neb. App. 
filed June 13, 1902. The fuel supply of a boiler furnace is controlled by an 
electro-magnet in a circuit opened and closed by boiler pressure. 

717,966. TELEGRAPH TRANSMITTER; C. T. Bourk, Lima, Ohio. App. filed 
Jan. 26, 1901. A device for beginners, consisting of a stylus to be moved 
over metallic segments in a tablet, representing the signals and in circuit with 
a sounder. 

717,973. TESTING SYSTEM FOR TELEPHONE LINES; W. W. Dean, 
Chicago, Ill. App. filed April 5, 1901. (See page 124.) 

717,978. WIRELESS SELECTIVE SIGNALING SYSTEM; C. D. Ehret, 
Rosemont, Pa. App. filed July 3, 1902. A method of cyclically generating 
different frequencies and cyclically receiving different frequencies to repro- 
duce a signal. 

718,024. TROLLEY; J. T. Rice, Hot Springs, Ark. App. filed March 20, 1902. 
Two poles controlled by a single spring. 

718,045. ELECTRICAL STORAGE BATTERY; H. K. P. Barham, Portsmouth, 
England. App. filed Dec. 2, 1901. Lead strips bent into zig-zag fashion, 
having absorbent material inserted between the folds and an intermediate 
portion in the form of a tray. 









